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A Prefatory InrrRopuctron on the Study of 
: Minerat Waters in general. 


Part - I. AnAccount of their poffible Impregnations. 
Part Il. The moft approved Means to be ufed for 
| ‘ the Difcovery of their Contents. 

Part III. Experiments on the Bath Waters, with 
an Application of the foregoing Rules 

4 to a Difcovery of their Contents. 
Part IV, On the Effedts of the Bath Waters on 
: ‘the human Body, and the Propriety of 
their Ufe in Medicine, with an Applica- 
tion of the Experiments to Medicine and 

Pharmacy. | | 


By WILLIAM FaLconer, M.D. of Bats. 


[Que prefenti opufculo defunt, fuppleat ztas; non enim 
differendum eit tyrocinium in feneétutem. Nam quo- 
_tidie crefcit metus, majufque fit femper quod aufuri 
fumus: & dum deliberamus quando incipiendum, in- 
cipere jam ferum fit. Quare fru€tum ftudiorum viri- 
dem, & adhuc dulcem, promi decet; dum & venia & 

{pes eft, & paratus favor, & audere non dedecet. 
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[)EDICATIONS are ede 
offered to rank and fortune 
alone, though when thefe are united _ 
with learning and abilities, they have 
certainly a ftronger claim to our re- 
gard. For this reafon I chufe to de- 
viate from the ufual courfe, and ad- 
dréfs the ‘following treatife to one of 
the firft Names in the Science and 
Practice of Medicine; as, whatever 
may be the fate of Hie Work itfelf, 
the public muft approve my choice of 
a Patron. Not but I muft confefs 
I was partly {wayed by a private mo- 
five, wherein my filence might juftly 
be deemed ingratitude. Your kind 
concern for my welfare, and the in- — 
tereft you took in recommending me 
Ag'2 to 


to this place, would call for my 
warmeft acknowledgments, were you 
_ lefs diftinguifhed in the profeffion. 
Permit me then to offer to your notice 
this inlarged, and I hope fomewhat 
improved Edition, and to join to fo 
refpectable a name as Dr. FoTHers 
GILL’s, that of : 


his faithful, 


Aug. Ts 


Both. and obliged friend, 
19772 | 


WILLIAM FALCONER. 


INTRODUCTION. 


On the Stupy of MINERAL Waters 


in general, 


N the prefent improved {tate of M Nedical 


Knowledge, it feems remarkable; that ; 


fo little progrefs fhould have. been 
diss in fo important a branch of it, as the 
Invettigation of the Nature and Qualities 
of Mineral Waters. Books, indeed, have 
not been wanting, as I have lately been 
well: affured: by an eminent Phyfician, that 


upwards of a thoufand Treatifes have been, 


written ‘on this. fubjeét only. The ac- 
counts, however, tranfmitted to us by the 
generality of, thefe Writers, are very little 
to be depended on, as they are moftly filled 
with inftances of the grofleft ignorance, or 
mifreprefentation. Bold as this affertion 
may appear, I am inclined to think, that, 
on mi cATTI BOD: it will appear well founded, 
aur BE and 


Inrrop, 
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and believe that thofe who have been moft 
converfant in works of this kind, are abun- _ 
dantly fatisfied of its truth. The Author 
would not: be underftood, to mean a re- 
flection on all the Books, without excep- 
tion, that have been written on the fub- 
je& ; he is willing and ready to acknow- 
ledge feveral ufeful and important difco= 
veries, which are to be found in works of 
this kind. It muft, neverthelefs, be ac- 
knowledged, that if we confider the great 
advances made in the other branches of 
the Science of Medicine, and efpecially in 
that one moft conducive to difcoveries of 
this kind, viz. the Science of Chemiftry, 
the Knowledge of Mineral Waters has 
not been proportionably improved. 

_ A certain ingenious Writer, a native of 
a neighbouring kingdom, who has included 
in his Work a Differtation on the cele- 


‘brated Waters, which are propofed as the 


fubje&t of the enfuing pages, has carried 
his reflections on this fubject. to a great — 
length, and made many fevere obfervations _ 
on the Faculty refident there, for their ig- 
norance of the principal remedy in their 


Materia Medica, ow far this may be 


truc, 
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true, does not become the Author of this 1878» 
Treatife to determine ; certain it is, that, 
granting it were fo, which he has by no 
means proved, a decency of language im- 
peaches no truth ; and had the Author 
obferved this rule, his work would, pro-~ 
bably, have found that reception in the 
world, which it juftly merits by the inge- 
nious difcoveries it contains. 


It is hoped the following Work wiil be 
as little obvious to objections of this kind, 
as the nature of the thing will admit of. 
Opinions, indeed, and fome, perhaps, of 
a pretty general nature, will be found dif- 
puted ; but hope it will be done in fuch a 
manner, as not to give offence to thofe who 
have written in fupport of them. When 
opinions alone are controverted, it may be 
alledged, that no apology is necefiary, as 
candour fhould be the infeparable attendant 
on learning; and no man of Science 
fhould be afhamed to receive information 
from whatever chanel it may be derived. 
Specious, however, as this argument m ay 
feem, the pra¢tice of the een is widely. 
different : Difputes of this nature have 
been generally managed with great’ acri- 
. he. pl mony, 


4 On the Stuny of 
Interop. mony, and have not infrequently degene- 
rated from mere literary controverfies into 
perfonal fatire and invective. This ob- 
fervation, though particularly true in this 
‘inftance, is not confined to Medicine, it 
having been an old general remark, that 
men are at leaft as tenacious of their opi- 
nions as their property. I am too well 
fatisfied of my own imperfections, to. de- 
fire to enter into difputes of this nature, and 
am ready to own, that, however probable 
the following theory may feem, it is by no 
means, even in my own opinion, free from 
objections. A confcioufnefs of this, will 
ever incline me to receive any information, 
or acknowledge any error I have made. 
One merit, however, I hope I may pretend 
to, which is, that in the following Experi- 
ments I have not falfified any fact in favour 
of the opinions I have adopted, nor fup- 
prefied any circumftance that may feem to 
contradiét them. When any fuch have 
occurred, I have related them faithfully, 
and, as far as reafon, or a juit probability 
would fupport, endeavoured to reconcile 
them with my theory. I have not, like- 
wife, taken any experiment on the credit 
of others, but have repeatedly made all 
thofe | 
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thofe here related. How far I have fuc- 
ceeded the world muft judge; but as this 
Work is compofed, in a great meafure, 
on a new plan, fome indulgence may juftly 
be expected. 


I fhall now proceed to fpeak of the 
caufes which have prevented, or at leaft 
retarded, the improvements we might have 
expected to have feen in this branch of 
Science. The principal of which are the 
following : 


1. The want of chemical knowledge. 
That a certain degree of chemical know- 
ledge is neceflary to thofe who propofe to 
inveftigate the impregnations and qualities 
of Mineral Waters, will {carce be denied - 
As a proof, however, of it, if we look 
into the books written on this fubjeét, 
while that branch of knowledge was little 
cultivated, and, of courfe, few improve- 
ments made; or into thofe of later date, 
whofe Authors were defective in that Sci- 
ence, we fhall be abundantly convinced of 

the truth of this affertion. 


We there read of Waters Suapreemated 
with fubftances, which we know are (in 
, dt : B 3 the 
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‘the ftate they are prefented to us by Na- 
ture, and of courfe. the ftate in which 
they are generally expofed to the ation of 
the Waters,) indiffoluble in a watery fluid; 

or elfe of fubftances, which, although fo- 
luble in Water, we know to be mere 
creatures of Art, and of courfe fuch as we | 
cannot expect to meet with amongit the 
operations of Nature. Experience like- 
wife juftifies this theory, and has proved 
moft of thofe boafted impregnations to 
have been merely ideal, and reduced the 
number of the real and poffible impreg- 
nations, into a much fmaller compafs than 
the Advocates for Mineral “Waters” would 


be willing to allow. 


We. mutt not, -however, ‘too ra(hly at- 
tempt to fet bounds to the operations of 
Nature, as feveral furprizing and uncom- 
mon phenomena’ have been produced, ‘by 
means that we are ignorant of. -Subterra- 
neous fires, earthquakes, Gc. numerous 
marks of which we fee in many. foffile 
appearances, often.interrupt the courfe of 
Nature, and fometimes imitate, and at 
epche form the fame productions with 

tho 
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thofe which had iffued from the hands of Ivnop. 
the moft elaborate Chemift, 


Nor muft we always deny the impreg- 
nation of Waters with fubftances, from a 
pre-conceived opinion of their indiffolubi- 
lity in a watery menftruum; as many 
bodies are capable of fo minute a diffufion 
through the body of a fluid, as to produce 
the fame effects on the body, as they 
would have done in a ftate of folutions; 
and by that means bring them under our 
definition, of Medicated, or Mineral Waters. 


_ Neither, on the other hand, mutt we, 
from a too great confidence in experiment, 
attribute too much.to the diffolvent power 
of either fimple Water, or Water when 
combined with fuch fubftances as it might 
meet with in the bowels of the earth, and 
which might increafe its folvent effects. 
The circumftances of thefe are oftentimes 
widely different, and many productions are _ 
exhibited, which vary greatly from thofe 
which our Theory would, at firft fight, 
lead us to imagine; and others, which, 
from the great frequency of their compo- 
nent parts in the bowels of the earth, we 
qnight expect often to meet with in thefe 
B 4 [Ca 
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Inrrov. refearches, are feldom, if ever feen. Let 
it not be inferred from hence, that I would 
depreciate the advantages of a knowledge — 

of Chemiftry,. to thofe who are defirous of 
being acquainted with the Hiftory and Ule 
of Mineral Waters. “I mean rather, to 
inculcate the neceffity: of a more accurate 
| knowlege of the principles of that Science, 
: which will enable the curious enquirer to” 
explain many appearances in nature, which 
feem « either to differ from, or contradict 
thofe which have been produced by experi- 
ment, in circumftances apparently fimilar, 
‘and which would perplex and confound 
one who had only a fuperficial knowledge : 
of the fubje@. Many phenomena of this 
‘kind, it muft’ be owned, have hitherto 
eluded the attempts of the moft accurate 
and ingenious Chemitts, to reconcile with 
their general principles ;_ but as many of 
thefe have been fatisfactorily explained, on a | 
rational and, coherent Theory, and many 
appearances, feemingly contradictory, have 
been found to proceed from the fame ge- 
-neral caufe, it may reafonably be expected, 
that the remainder may not prove areay 

PS ade i with the general fyftem. 


This, 
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‘This, I hope, will prove a fufficient InTROD. 
anfwer to thofe who alledge, that all at- 
tempts to difcover the properties or effects 
of Mineral Waters on the human body, by 
chemical experiment, or analyfis, are vain 
and infignificant, as there are many effects 
produced by them, which are not to be 
accounted for from any difcoverable im- 
pregnation. It cannot, indeed, be denied, 
that there are feveral fuch ftill; yet it mutt 
be owned, likewife, that there were many 
~ more formerly, whofe effects feemed equally 

inexplicable, | 


Later experience has, however, demon- 
- ftrated, that they are not all at leaft equally 
inferutable; and as many of their effects 
have, by the affiftance of Chemiftry, been 
explained on juft and rational principles, 
what reafon have we to defpair that the 
remainder will, in time, be rendered equally 
clear? To affert the contrary, would, if 
applied equally to every branch of learning, 
preclude all fearch whatever; and had it 
been formerly obferved, would have pre- 
vented our acquifition of many ufeful and 
Amportant difcoveries which we now en- 
joy: qth 
| AN 
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An accurate knowledge of Chemiftry is 
likewife requifite in the examination of 
Waters, to diftinguifh their original con- 
tents from thofe which are only the pro« 
duct of the Experiments. From inatten- 
tion to this circumftance, many miftakes 
have been committed, and many fuppofed 
difcoveries have been made of impregna 
tions, which never had any exiftence i in 
the Water before thefe were made. 


adly. Abufe and confufion of terms. 
This caufe is nearly connected with the 
former, and proceeds, in a great meafure, 
from the fame origin ; it having been an 
old obfervation, that no fcience ever ar- 


ives at any confiderable degree of perfec- 


tion, until its terms are accurately defined, 
H this rule holds general, we may pro- 


ompounce this branch of knowledge ta be at 
‘an exceeding low ebb, as there are {carcely 


two Writers on the fubje& of Mineral 
Waters, who have applied the fame fi igni- 
fication ta fimilar expreffions, It is, in- 


deed, greatly to be doubted, if the Authors 


_themfelves had any pofitive idea affixed ta 


many of their terms, as they feem to be 
more frequently drawn from fome idea of 
a pols 
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a poflible, or, as their fancy might fug- a 
gett, probable production, than fren Ex- 
periment tending to prove, that fuch facts 
had really bapipned: This imperfection 
is juftly charged on moft of the ancient 
Writers, and, indeed, was more pardonable 
in them, than in many of their fucceflors 
the Moderns, who, natwithftanding they 
have wrote fince more accurate and explicit 
ideas were affixed to chemical terms, have 
till purfued the fame unintelligible path 
with their predeceflors. Several Writers 
on this fubject have been grievoufly faulty 

“in this refpect, as many of their terms are 
inexplicable, others contradictory, and no 
fmall thare of -the remainder {carcely dif- 
fering more from each other, than they do 
from thofe things, which, from a view of 
~ their name, we fhould imagine they were 
intended to exprefs, _ 


Many of thefe Writers, like the Alche- 
mitts of old, have made a notable ufe of © 
thefe confufed and unintelligible terms, in 
erder to cover their own ignorance, juftly 
fuppofing, that no one could objed to 
terms, however unintelligible, which the 
cuftom of their predeceflors had eftablithed ; 

the 
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the very obfcurity of which would lead 
many to believe implicitly in the fagacity 
and learning of the Author, while the 
means of its detection muft be in the hands 
of few, and thofe, perhaps, too deeply 
interefted to make the difcovery. 


_ Had this obftacle been properly attended 
to in former times, we fhould, in all pro- 
bability, have feen many of the unmeaning 
and unintelligible terms, which now dif- 
grace this branch of learning, exploded, 


and new and explicit ones fubftituted in 


their place, 


3dly. Want of method has been like- 
wife a principal fource of this obfcurity, 
as it neceffarily produces circomlocution, 
and not infrequently confufion. | 


From hence it comes, that many of 
thefe Authors are fo dark and unintelli- 
gible in their ideas, and, confcious of this 
defect, they were, probably, unwilling to 
part with terms fo well adapted to their 
purpofe, being defirous, like the Painter 
of old, to cover with a veil what they 
were unable to exprefs, 


4thly. 


t 
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4thly. Defire of gain has likewife been IvtKoa. 

the caufe of much ignorance, as well as 
falfhood and phelressectbtatation on this fub- 
je&. The practitioners have been fearful 
of making, and ftill more of difclofing, the 
event of Experiments made on the Mineral — 
Waters which they attended, though from 
them they might be chiefly expected. 
They dreaded left the impregnations 
fhould be difcovered to be fuch as might 
be eafily imitable, in. equal perfection, by 
the hand of Art, which would deprive 
them of many of their lucrative fources, 
by preventing the refort of people to a 
diftant place, for what would be fo eafily 
 procurable at home. 


Another reafon, and perhaps a more 
juftifiable one, is, that fince. a Patient’s 
: good opinion of the efficacy of his medi- 
cines is, in many cafes neceflary, and at 
all times favourable to his cure, by keeping 
up his fpirits, and fecuring his obedience 
to the Phyfician’s directions ; fhould many 
of thefe boafted arcana, however effica- 
cious in practice, be at once develloped, 
and difcovered to be. no more than the 
moft common and fimple fubftances, it 

might 
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Intxon. might diminith his confidence in the rés _ 
medy, and by that means deprive him of 
many of the advantages othetwife to be- 
expected from it. They were, therefore; 
unwilling to encourage fcrutinies of this 
kind, being contented with a few pra¢tical 
obfervations on the effects of the Waters, 
and defirous that the chemical difcovery’ 
of their contents fhould, like the Roman 
Palladium, remain locked up in the moft 
fecret part of the Temple, {fcarce to be 
looked on even by the Priefts themfelves. » 


The celebrated Writer before-mentioned 
has carried his arguments on this head 
much farther, and. has brought feveral 
grievous accufations againft the Faculty of 
Phyfic, as having, for lucrative motives, — 
fo mifreprefented or falfified the qualities 
of the Waters where they refided, as to 
adapt them to every diforder, or ftate of it, 
incident to the human body. Were this _ 
charge true in its full extent, grievous in- — 
deed would be the imputation, as it would 
be reducing the principles of their profef- 
fion to the fandard of the loweft Empyri- 
cifm; and, what is of ftill greater confe- 
quence, How melancholy muft be the fitu- 

| ation 
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ation of the generality of thofe who ap- Tso». 
ply to fuch Practitioners for relief! To 
fuch, indeed, the advice of a late great 
and worthy Phyfician might be well ap- 
plied—To perufe the fixth Commandment. 
We may be, however, fully fatishied, that: 
this Author has carried his reflections to a 
very unjuftifiable length. Some few might, 
perhaps, be found, to whom {uch an im- 
putation might be applicable, as it can ne- 
ver be expected that the Profeflors of Me- 
dicine fhould, more than other men, be 
uniformly, and without exception, juft and 
honeft. But we may reft affured, that the 
number of thefe is very {mall, in compa- 
rifon with thofe who would even fhudder 
at the thought. Some prejudice, perhaps, 
is infeparable from our nature ; it is not, 
_ therefore, to be expected, that our profef- 
fion alone fhould be divefted of it. 


Many Practitioners, feeing the good ef- 
_ feéts of the Waters at which they refided, 

might be tempted to extend their ule to 
- more cafes than their unprejudiced reafon- 
ing might fully juftify. But is not this the 
cafe with the Profeffion in general? What 
Practitioner can aca affert, he has not 


fome | 
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fome partiality for a particular medicine 
above the reft ? I believe: few can difavow 
it; andif they fhould be fo blind to their 
own prejudices, thofe who would examine 
their practice would foon make the difco- 
very for them. Ud 


sthly. The indolence of eed 


likewife, has been a caufe that has power- 


fully contributed to retard the advancement 
of this branch of Medicine. That our 


principal information, in cafes of this kind, 


muift be drawn from obfervation of their 
effects on the human body, is not to be 


doubted. But, on the other hand, we can 


neither make thefe properly, nor attribute 


the effects to their true caufes, unlefs the 
contents of the Waters that produce them 


were afcertained, which can only be done 
by Chemical Analyfis. The obfervation 
of their effects, though by no means, if 


accurately performed, the lefs difficult tafk, 


has been more attended to, as it was ne= — 
ceffarily coincident with the Praétice of 
Phyfic; but the latter, though proper 


likewife to be cultivated by every one who 


would practife on a rational footing, not 
being fo obvioufly connected with it, has 
| been 
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been more neglected. It muft, indeed, be Ixt80»- 
acknowledged, that the latter has fome 
difagreeable circumftances attending it. 
The Experiments neceffary on fuch occa- 
fions, though at firft view, to thofe who 
have never been concerned with them, 
they may appear agreeable and entertain- 
ing, are, many of them, difagreeable and 
troublefome, either from the nature of the 
operation, or the quality of the fubftances- 
ufed in them. Moreover, not a few of 
thefe are remarkably tedious, from the 
length of time taken up in performing 
them, and the care and attention of mind 
requifite to obferve, and mark down all 
the different changes that occur during 
that period. What adds greatly to this is, 
the neceflity of feveral of the moft tedious 
of thefe proceffes being frequently repeat- 
ed, in order to draw any certain conclu- 
fions from them, as the flighteft variation 
may caufe a difference in the product, 
which will require a renewal of the Ex- 
periment. 


In the foregoing part of this Introduc- 
tion, I have mentioned an acquaintance 
' with Chemiftry as a requifite qualification 

) ; for 
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for thofe who make Mineral Waters their 
ftudy. -By this, however, more muft be 
underftood than is commonly meant by. 
the term. A mere theoretical knowledge 
of the fubject, though fuch as might be. 
fully fufficient to anfwer the generality of 
the purpotes wherein that Science is re-_ 
quired in Medicine, would, in this cafe, 
be highly inadequate to the undertaking. 
A great degree of knowledge of the prac=. 
tical part.of Chemiftry is required, and a 
perfect acquaintance with all the changes 
that may happen in all the circumftances 
that may occur on fuch occafions. 


A knowledge of this kind is not to be © 
gained from hiftorical defcriptions, and can 
only be learned by habitude of ittahae 


. the Experiments. 


To the fatigue and trouble, shreneseaes : 
of the one, and the time requifite for the . 
attainment of the other, as it is, in fact, be=- - 
ginning a new ftudy, which few are willing 


to fubmit to, muft be attributed, im fome 


degree, the flow progrefs of this branch of 
Science. 


ng Gthly. 


ifs. 
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 6thly. Prejudice of opinion in favour of INTRO». 
fome particular theory, has likewife: often 
mifled many of the Writers on this fub- 
ject, who had formed their opinions before 
they made their experiments. It is pro- 
bable, therefore, that many of thofe which 
feemed contrary to their opinion were fup- 
prefled, or mifteprefented ; while others 
that feemed to favour it were carefully re- 
marked. 


Such are the moft obvious caufes that 
have retarded the improvement of the 
knowledge of Mineral Waters: But there 
is likewife another complaint very fre- 
quently made of Books of this kind, vez. 
that they feem to be written to the learned 
only ; ; their meaning being fo enveloped 
by terms of Art, as to render them unin~ 
telligible to the reft of the world. This 
evil, indeed, is fearcely to be remedied, as 
‘every Science finds it neceflary to adopt 
peculiar technical terms to exprefs the 
complex ideas, to avoid a tedious circum- 
locution, hardly more intelligible than the 
terms themfelves. 


' The ancient Writers, it muft be owned, 
‘were ey addicted to abftrufe 
ou C2 terms, 
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terms, which they ufed to exprefs even the. 


moft fimple ideas. Later improvements 


have greatly diminifhed this formidable — 


{quadron, and opened. the avenues to this 


branch of learning, by reducing them to a 


few terms, and thofe fimple, SEE» 
and eafily underftood. 


The ufe of an accurate ome exami- 


nation of the Waters, will, it is hoped, 


want no proof, with men of learning and 


candour. Some cavils have, however, 


been frequently raifed again{ft any attempts 
of this kind, as being impoflible to be 


brought to the defired degree of perfection ; 
and, therefore, more apt to miflead, by 


fubftituting an uncertain or falfe theory, in 


room of an approved method, which 


firft of thefe objections has been, as I hope, 
already removed; and it might be afked 


_ time and experience had confirmed. The — 


farther, whether a fearch into the caufes of 


effects is unworthy the Phyfician, or Phi- — 


lofopher ? 


To the fecond I would anfwer, that no 


attempt is made to overthrow..the good — 
effects of the Waters in thofe cafes which — 


experience has juftified, or extol their ufe 
inal 


eee ee 
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in others, which it has condemned. The [’t#0. 
Author is far from wifhing to fee a Syftem 
of Medicine, or, indeed, the application 
of any particular article of it, founded on 
theory only independent of practice. But 
is not a fearch into the caufes of effects 
confiftent with a due regard to practical 
knowledge? Do they not mutually illuf- 
trate each other? But I hope it is need- 
lefs to purfue this argument farther.. I 
will venture, however, to point out a few 
of the advantages which might accrue to 
the public, from a work of this kind, if 
accurately performed. 


Were the contents of the Waters afcer- 
tained, it would be likewife of fervice to 
thofe Pra@itioners who refide in diftant 
places, who have no opportunity of mak- 
ing experiments on, or of feeing the effects . 
of the Waters. They would then be ena- 
“bled to judge of the proper application of 
_-thefe Waters in certain diforders: For 
‘being acquainted with the fubftances with 
which they are impregnated, and the effects 
‘of thofe fubftances on the human body, 
“they may, by their knowledge of the one, 
‘form a better judgment of the other. It 
| C 3 | 1s. 
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InrRoD. jg heealers to expatiate on thé ue éf° thig: | 
Moreover, as an ingenious ‘Writer has well 


On the Stupy of - 


obferved, a farther advantage’ arifing: from 
the analyfis of.Mineral Waters is, that it 
furnifhes us with the means of making < ar- 
tificiat combinations to refemble them. 
It enables us alfo to compare the qualities, 


and to afcertain the variety of the Mineral 
Waters which Nature affords us, and to 


arrange them under proper claffes. It af- 
fifts us alfo, in, fome meature, to make new 
difcoveries ; for fhould a Water pr efent 
itfelf to our view, of fuch fenfible’ “qualities, 
as to be evidently efficacious, our beft me- 
thod of judging, in:many cafes at leaft, of 


its ufe in Medicine, would be to: afcertain 


its refemblance to fome: other Water, with 


whofe contents and» qualities we were al- 


ready acquainted. Some of them, indeed, 
whofe impregnations are of a: fimple : na~ 


‘ture, and confift of fubftances. whofe effects 


are fufficiently afcertained, and which-are 
found in the Water in the fame ftate .in 


which we ufe them, are eafily. inveftigated, 
with regard to their qualities, from the 


known effects of that fubftance when em- 
ployed in Medicine. But this is far -from 
being always the cafe. ‘The greateft part 


of 
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of the impregnations: of ‘Mineral*Waters INTROP. 
are of a compound nature, and form: fuch 
combinations as we have no opportunity 
of feeing, and, of confequence, judging of 
their effects in any other circumftances 
than as contained in Mineral Waters. 
With refpect to thefe,; our means of. difco- 
vering,» and our capacity: of judging: of 
their impregnations, though much im- 
proved of late, are ftill very confined. 
Even when we are fatisfied of the exiftence 
of a fubftance there, we are not always 
able to. account fatisfactorily for its: pre- 
fence, or by what means of union with the 
Water it comes to make»part of the im- 
pregnation. Wecannot always diftinguith 
likewife what proportion of each ingredient 
‘is contained in the compound, or what 
proportion each of thefe may bear to any 
given quantity of the Water. Granting, 
‘however, that all thefe were accurately laid 
down, we may reafonably believe, from 
the nature of feveral of the fubftances 
that form thefe impregnations, the great 
- difficulty: of colleéting thefe together, and 
“the ftill greater of combining them pro- 
perly by any artificial means hitherto dif- 
Covered 5 that our’ beft method of forming 
“ C4 a judg- 
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‘of nature. , _A knowledge of the nature of 


a judgment of the effects of any. Mineral 
Water that fhould occur to our notice in 
the forementioned circumftances, would be 
(as was before obferved) by afcertaining its 
fimilitude to fome other, whofe nature and 
contents were already inveftigated ; as we 
fhould be likely to meet with more exact pa-. 
rallels to it in nature, than what could be 
procured by any artificial preparation what-- 


ever.” ‘Thefe may be efteemed the advan+ 


tages that would accrue to Medicine in geé- 


eral, from the cultivation of this branch 
of Science ; but a perfect knowledge’of the 


Chemical Contents of the Waters, would 


be likewife of peculiar fervice to the prac- 
‘tifing Phyfician at the place. -ooen jo 


~ 


The effeéts produced by Cineey Wa- 


‘ters are obferved to, vary greatly, accord 
ing to the circumftances in which ‘the 
“are adminiftred, inde pendent of.thote which 


relate to the diforder. ‘The active | prin-: 
ciple, - in many. of thefe, is of a very fu-. 
gitive nature, and, except ‘peculiarly at~ 


‘tended. to in the mode of exhibiting the 
} 3 
Waters, apt to difappoint our expectations 


from them, either by its efcape, or. chan e 


‘this 
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this fubftance will afford us great inftruc- Intron. 
tion with regard to the method of admi- 
niftring the Waters in fuch a manner as to 
preferve their full effect, if defired, or, what 
is likewife of great confequence, to modes 
rate this, without deftroying it entirely, in 
fuch a manner as may beft fuit the ftate of 
the diforder and ‘circumftances of the Pa- 
tient. A knowledge of the contents of the | 
Waters would be ‘likewift of great fervice 
on another account: Moft of the Mineral 
Waters are very apt to have their compo- 
nent parts feparated, (which deftroys their 
original effect,) on admixture of almoft 
every foreign body. As it is often judged 
neceffary to take fome medicines along 
with, and frequently in the Waters, a 
knowledge of this kind would inftruét us in 
the choice of thefe, either to felect fuch as 
would leaft alter their original nature, or 
elfe, from a knowledge of the compound 
formed by the Medicine and the Waters, 
to enable us to form fome judgment of the 
effects likely to be produced by fuch a com- 
bination. 

T fhall now proceed to give the plan of 
the enfuing Work; and, firft, fhall pre- 

mife 
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lssxop? mife an account of Mineral Waters in ge-~ 


neral, and of thofe fubftances with be rl 
they are capable of being a 


Secondly, I thall give an account of the 


‘moft approved means to be ufed for difco- 
ering thefe impregnations, — 


Thirdly, I fhall relate my Beperiinedte 


-made on the Bath Waters, and endeavour © 


to apply the foregoing rules to. the, difco- 
very of their contents. : 


- 


Laftly, I fhall make an spotiidey’s of the 


‘whole. to the practice of Phattaacy. and 
Medicine, ” yb tle apie: ie 


PART 


Negra 1 


‘On the poffible IMPReewatroNs ‘4 
oS MINERAL Waters. ' 
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GENERAL Division of Waters. 


i, M PATER has been divided by the vo” 

Chemical Writers into two: kinds, vais’ 
pre but this, is not quite corre¢t, as 
“we or but one kind of Water. .Whe- 
ther this Water be an element, or a com- 
| pound, is not at prefent to our. purpofe to 
» enquire ; it feems, however,,.to have as 
good a title to the epithet CSTE GTY as 


6 
moft bodies. 


Water, as it is capable of being united 
with many fubftances, may, from a per- 
fectly pure ftate, to that of the greateft 

impurity, undergo various degrees of im- 
| pregnation. Hence it is divided into 


fimple 


a: 


Definition © 


of what is 
underftood 
by common 
Water. 


What by | 


mineral 


Water. 


e « ‘ 
General Divifion of, WATERS. 
fample or common, and compound or mi= 
neral, 


This divifion mutt be rather imperfect; | 
firft, becaufe we know .no. Water per- 
fectly free from fome degree of i impregna~ 


‘tion ; and, fecondly, as this divifion is only 


from different degrees of the fame quality, 
it muft’ confequently be inaccurate. 


But by common Water they would uns 
derftand fuch whofe impregnations are not 
obvious to the tafte or {mell, and which 
has no fenfible-aGtion on the human body. 


‘By mineral, where it has’ the’ wont 
properties: 


as 


Even in common Water, according to 


this divifion, there are various impregna- 


tions, which may be chemically difcoveréd . 


"from the Waters of the atmofphere, from 


whence all the reft proceed, to that of 


- {prings, rivers, and lakes. 


mi 


4 


CHAP, 


[ 29 ] 


CHA P. II. 
Oz Minera Waters frittly fo called. 


ERE we to attend to the various 

charaéters and analyfes that have 
been given in Books of the different Mi- 
neral Waters, we fhould, at firft fight, be 
ed to imagine; that there was a great 
diverfity of them, but, on examination, 
the contrary appears evident. 


Tt has been before obferved, that thefe 
fa&ts have been in general grofsly mif- 
reprefented, and as fuch can never be the 
foundation of rational conclufions. I fhalk 
not, therefore, think it neceffary to pay 
much regard to thofe Authors who wrote 
whilft Chemiftry was in a very imperfect 
ftate, but rather, in fuch a complicated - 
cafe, prefer reafoning @ priori, according 
to the advice of a celebrated Profeflor at 
Edinburgh, and then fee if the conclufions 
drawn from thence are compatible with 
fuch facts as can be depended on, 

In order to.do this more clearly, I thall, 


_ before I enter into particulars, lay down 
fome 
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fome general propofitions which will 
ferve to explain eh fegpning on thefe 
fubjects. ) 


“I. Thei impregnation of Mineral Waters 


mut confitt of native foffile fubftances. ; 


mt Of thefe fuch only can be gpa 
to be found as Water is capable of being 
united with, by any means that ~ we can 


fuppofe to exift in Nature. 


That the former of thefe stogolae 
in its general fenfe, muft hold true, ap- 
pears pretty evident. It admits neverthe- 
lefs, if taken ftri@ly, of fome exceptions, 
as we have inftances of. vegetable and_ 
animal matter, and of fome, faline fub= 
ftances, which were generally thought to 
be of merely artificial. production, being 


difcoveredin Mineral Waters. . The caufe, 


however, of .moft of the impregnations of 
this kind hitherto difcovered, has been 


found to be owing to fome circumftances 


refpecting, the fituation “of the {pring, as 


its proximity. to. places.which contain fub- 


ftances of. this kind, | and where they 
might be liable to be wathed down into 


it; or where they have been artificially 


thas Wel be ‘ haw te ae in=- 
_ 


Oz MINERAL WATERS. 


introduced into the courfe of its current ; 
in which cafes it might receive from them 
an accidental impregnation. But as thefe 
rarely occur, and never with refpect to 
the two firft mentioned fubftances, ex- 
cept in circumftances which, perhaps, can- 
not fairly be afcribed to Nature, I can 
fearce, with propriety, admit them into 
the Catalogue of Native ne) sahener of 
Mineral Waters. 


With regard to Saline Subftances, in- 
{tances have, indeed, been produced of 
fome of thefe, which have hitherto been 
imagined to be merely artificial produc- 
tions, being difcovered in this manner. 


Some of them may, however, be eafily 
accounted for, in all circumftances where 
any impregnations of the foregoing kinds 
are likely to be met with, as feveral of 
them may be produced in confequence of 


the changes to which thofe bodies are lia- 


ble. Thefe, however, as was faid before, 
as only happening like the former, in acci- 
dental circumftances, I cannot be underftood 
to comprehend. We have, neverthelefs, 
fome accounts which favour the opinion of 
the exiftence of {ome impregnations of this 


ey 


2o1bod “nature,. 
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nature, in circumftances where no cafe of 
a fimilar kind could, with any tolerable de=- 
gree of probability, be affigned. 


There is, notwithftanding, great reafon 


_ to believe, that thefe appearances, -when 


they do occur, are owing to fome acciden- 
tal interruptions of the courfe of N ature, — 
produced by fome of the caufes mentioned i in 
the Introduction. But as thefe very inter= 
ruptions make a part of the Hiftory of 
Nature, and happen in general, in confe- 
quence of fome changes occurring in the 
courfe of it, we cannot properly reje@ the 
fubftances formed in confequence of them 
from the lift of Natural Productions. * In- 
ftances of this kind are, however, extreme- 
jy rare, and when they do occur, are gene- 
rally in fo flight a degree, as to bring the — 
Waters that contain them, under og “ 
divifion of common Water. . 


In otder to exolain my fecond propofi- 
tion, I fhall endeavour to fhew by what 
means Bodies in general may be united 
with Water, and which of thefe means 
of union are likely to occur in the courfe 
of nature. Mow 


Bodies 


On MintraL WATERS. 

Bodies may be united with Water ia 
a ways; by fimple Dzffujion, Mixture, 
and Solution. As to the firft of thefe, 
we know that the {pecific gravity of Bodies 
is relatively decreafed, in proportion as their 
furface is augmented: Therefore, by a di- 
vilion of Bodies into an infinite number of 
{mall parts, they may be made to remain 
{fufpended in a fluid of lefs {pecific gravity 
than themfelves. Thus Gold, Platina 
perhaps excepted, the heavieft body we 
are acquainted with, may be brought by 
thefe means to continue for a time fuf- 
pended in, and even to float on, the fur- 
face of the lighteft fluid known, viz. 
LE ther. It is proper to obferve, that all 
bodies whatfoever, if fufficiently commi- 
nuted, are poflible to be united with 
Water in this manner ; whereas, only fome 
peculiar bodies, and many of them only 
in a peculiar f{tate, are capable of being 
united with it by the following methods. 


The union, however, of Bodies with 
Water, in this way, is merely mechanical, 
and cannot properly be called a chemical 
combination. Whether this ever occurs 
in Springs, in fufhicient degree to bring 
: them 
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of a doubt. Some circumftances, to be 
mentioned hereafter, incline me to favour 


them under our Term, Mineral, admits. : 


the opinion that it does fo. It is certainly : 
poffible, and feemingly not unlikely to — 


happen with refpect to fome bodies, 
though as yet we have very few inftances 


adiluced in proof of it. Bodies are like- | 


wife capable of being united together in 


another manner, in which, certain of their — 


original properties are, on their jun€tion, 
deftroyed, and new ones produced in the 
compound, different from what either of 


i 


the component parts were before poffeffed : 


of. This method, the modern Chemifts 


~~ 


have diftinguifhed by the name of Chemi- — 


cal Mixture. ‘We ate not certain, how- | 
, : e ® i ° “ue 4 
ever, that this ever occurs in Mineral © 


Waters. Some circumftances would lead — 
to a diftant fufpicion of it, but we have ~ 


fearcely fufficient grounds on which we | 


can build even a probable fuppofition. ~ 


I would not, however, by this be un- 


decftood to fay, that no compound fub- 
{tance of this nature is to be ‘fonnde in Mi- 


neral Waters. On the contrary, when the © 


ts 


fubject comes to be examined, it will be 


founes 


Ain 
be 
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found that fimple fubftances, properly fo 
called, make but a very {mall part of the 
Catalogue of thefe Impregnations. | I only 
“mean to comprehend thofe, wherein the — 
fubftances, united with the Water, may be 
faid to form with it a chemical mixture. 


The moft general, therefore, and, in- 
deed, I may almoft fay, univerfal. method 
by which Mineral Waters become impreg- 
nated, is by Solution. As this word is 
here taken in a fomewhat more confined 
fenfe than its common acceptation, and, in 
fome meafure, in contradiftinction to the 
two foregoing, viz. Diffujion and Mixture, 
it will be proper to give fome previous ex- 
planation of the fenfe in which I pro- 
pofe to make ufe of it. 


When a folid body immerfed in a fluid 
is divided by it, and uniformly difperfed, 
fufpended, and retained in it, it is faid to 
be diffolved, and the operation is called So- 
lution. ‘This is the general fenfe, but it 
may be extended to the union of two 
fluids together. ‘The body to be difiolved 
is called the Solvend, and the fluid which 
diffolves it the Solvent, or menftruum. In 
Solution, the parts of the Solvend are fo 

D 2 inth= 
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intimately and equally applied to the Sol- — 
vent, that in the moft minute portion of | 
the one, there is part of the other pre- 
fent. This mode of union differs from 
the two foregoing in feveral inftances. 
Thofe, however, which are moft appli- 
cable to our purpof, are the following. 


It differs from Diffufion, in that the 
latter, as we generally meet with it, is 
only temporary, and the diffufed body, on — 
its ftanding fome time unmoved, falls to 
the bottom. 


N. B. This fometimes happens in folu- 


tion, but then it is always in confequence — 


of feme decompofition of the diffolved fab-_ 


ftance, which is not the cafe in the preci- — 
pitation which takes place in diffufion, © 
The body that is diffufed, will not pa 
a filtre with the fluid in which it is is dif- : 
fufed. 


When a folid body is diffufed Pit a 


fluid, the latter is never perfeCtly clear. 


This, however, is not always difcoverable 
by the naked eye, but may at all times be © 
found out by microfcopical examination. 


From 
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From Mixture it differs, that in folution 
there is no change of qualities, but only 
the Solvends turning fluid, whereas in mix- 
ture, a neutral, or tertium quid, is always 
produced. 


In folution, more than two bodies may 
be joined together, but only twoin mixture. 


In folution, hkewile, nearly the fame de- 
gree of heat ferves to volatilize the body 
as when feparate, which is not the cafe in 
mixture. Thefe are the principal diftinc— 
tions between thefe modes of combination 
of bodies with Water. Others, indeed, 
might be mentioned, but I think thefe faf- 
ficient to anfwer my purpofes here. 


But in order to determine accurately all - 


the poffible Impregnations of Waters, I 
fhall take a view of the different forms of 
bodies, and by examination of each, ac- 
cording to the propofitions before laid 
down, endeavour to judge, from thence, of 
the probability of their being met within a 
fearch of this kind. 


As to my divifion of Bodies, I propofe to 
make ufe of that laid down by the cele- 


brated Profeffor at Edinburgh, as before- 
D 3 men~ 
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mentioned, being the moft concife, exten- 
five, and clear, of any yet publifhed. 


A compleat divifion of this kind, that 
will include all the Bodies in Nature, is not 
to be expected; however, moft Bodies, 
fome few excepted, of little confequence to 
my prefent purpofe, may be reduced to the 
five following heads, viz. 


1. Saline. 

2. Inflammable. 
3- Metallic. 

4. Earthy. 

5. Aé€rial. 
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“HE ‘een of thefe hae occurs to our 
_obfervation, is * Saline Bosses. 


-An univerfal Yer ne A of thefe fab. 
ftances is Solubility in Water, They vary, 
indeed, confiderably from’ each other in 
the proportion in which they diffolve, in- 
fomuch, that fome have denied the folu- 
bility of fome of them altogether. 


It is now, however, inconteftibly proved, 
that they all poffefs this quality in fome 
degree. From this general property we 


* Saline bodies are fuch as, when applied to the tongue, 
give the fenfation of Tafte, and are foluble in Water. 
Some have added, that they are fufible in the fire, and not 
inflammable, without the addition of fome other fubftance, 
'Thefe qualities, however, are now generally rejected, as not 
holding univerfally, fince fome faline fubftances cannot be. 
fufed by the moft vehement force of fire we can apply ; and 
ethers are found to be of themfelves inflammable. There 
is, however, fome reafon to believe, that the latter of thefe 

qualities is owing to fome {mall portion of inflammable 
Fiat accidentally mixed with it. 


D4 might 
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might expec to fee them often make 4 
part of the impregnations of Mineral Wa- 
ters; and indeed few {prings have been 
difcovered entirely free from fome degree 
of a faline quality. Notwithftanding, how-. 
ever, this general folubility, what was laid 
down in the fir{t propofition muft be 
attended to, that only fuch as are na- 
tive foflile fubftances can be admitted. 
From inattention to this circumftance, and 
neglect or ignorance of the proper methods 
of diftinguifhing them from each other, 
many fuppofed difcoveries have been made 
of certain faline fubftances in Mineral Wa- 
ters which our reafoning a priori, might 
have informed us we could never expect 
to meet with there, and which a more 
accurate examination has detected to be» 
only miftakes of thefe for fome other 
native faline fubftance refembling them. 
Great caution is, however, requifite in 
laying down general rules with refpect 
to this clafs of bodies, as fome very flight. 
alterations in the manner of their pro- | 
duction are capable of making great 
difference in the nature of the Salt pro- 
duced. 

F thall 
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I fhall now proceed to fpeak of particu- 
lar * Saline Subftances, beginning with the 
Simple, and proceeding on to the Com- 
pound. J do not:mean to include the 
Metallic and Earthy Saits under the latter 
head, as thofe fhall be feparately treated 
of when I come to fpeak of Metallic and 
Earthy Subftances, 


Of MINERAL WATERS impregnated with 
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I fhall take the fimple Saline Sub- 
{tances as nearly as poflible in their order 
of ftrength, beginning with the Acids. 


* Saline bodies are either /imple or compound. By fimple 
faline bodies, I do not mean to affert, that they are abfo- 
lutely fo, but only that they are bodies which we have never 
yet refolved, or feparated into their component parts, in 
oppofition to the compound, whofe conftituent parts we are 
acquainted with. Simple faline bodies are either Acids or 
Alkalies. An Acid is a faline body of a four tafte, and 
poffeffes the particular property of changing vegetable juices 
that are blue to ared colour. Acids are diftinguifhed into 
four kinds, according to the fubftances from which they are 
got, viz. I. Vitriolic, as being ufed to be got from a fubitance 
called Vitriol. IL. Nitrous, from Nitre. III. Muriatie, 
from Muria, or Sea Salt. IV. Vegetable, from Vegetables. 
N. B. There is reafon to think, that there are other kinds 
of Acids diftinét from thefe. But their nature and properties 
are not yet fufliciently afcertained, 


Among 


4t 


Divifion 
of Saline 
Mineral 
Waters 
into fim. 
ple and 
com- 
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Vitriolic 
Acid. 
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Among thefe the Vitriolic Acid claims. 
the firft place*, - 


Whether this fubftance, in its feparate. 
ftate, has ever been found a native fofiile, 
has long been the fubject of much doubt 
among the natural Philofophers. To af- 
certain this point would be a matter of 
great confequence; as, were this fully 


<* 


{ 


* The Vitriolic is the moft powerful of all the Acids, 


. diflodging alt the others from Alcaline Salts, both fixed and 


yolatile e, and from the foluble Earths, and takine poffefiion | 
ef them-itfelf in their place. It is likewife ‘capable of 
being rendered the moft concentrated, in which flate it is 
the ftrongett of all the Acids, containing the largeft quantity 
of pure Acid in proportion to the phlegm or water..| It is 
found in two fates, a fixed, and a volatile one, the former oF 
which is now meant. Whenconcentrated to the higheft de. 
gree we generally arrive at, its fpecific gravity is nearly as. 
182 to 10 of water, which is confiderably more ponderous 
than any other fluid we are acquainted with except quick-: 
filver. It is perfectly fluid, colourlefs, inodorous,- and’ 
tran{parent, when pure, contrary to what + Newman al- 

ledges, and its affuming an icy or butyraceous confiftence — 
in the cold, as well as its brown colour, is now found to. 
be owing to a portion of iifliatamalste matter mixed 
with it. ak to its properties with regard to other bodies : 
When joined with the other Acids it eftervelces, and gene. 


Yates heat with them. It unites alfo with all the Alcalies 


attended with heat, and when they are in a cryflallized or 
mild ftate, with a large difcharge of air, and ebullition, 
called Effervefcence.: It unites alts with oily bodies of all 
‘kinds, with heat, effervefcence, and fumes. It is capable of» 


being united with ardent fpirits, or alcohol, and with the 


latter forms the fubftance called Aither. It does not unite 
. { Neumann's Chemiftry, p. 163. 
with, 
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proved, we could then have no doubt of 
the poffibility of its being found in Mi- 
neral Waters, on account of its {trong 
attraction to, and eafy and intimate union 
with, water; infomuch that, when mott 
concentrated, it always retains a portion of 
this fubftance. The notion of the pre- 
fence of an acid in fprings is of antient 
date, and at laft came to be applied to all 


/ 


with fulphur, It unites with all the metals except gold, 
and even that is doubtful. It diflolves zinc and iron, only 
when in ‘a dilute ftate, and copper when rather more con- 
centrated: The remainder of the metals it only aéts on in a 
boiling heat, which, on cooling, are precipitated in a 
earcenied ftate. It unites with all the abforbent earths, and 
with them forms different faline compounds. It joins water 
very eafily, and with it, in a fluid form, generates heat in the 
greatelt degree of any of the Acids, but when converted 
into ice, it generates cold with it. It attraéts water from 
the atmofphere, and, as fome think, unites with mephitic 
gir. It prevents or obftructs all the three kinds of fermen- 
tation, and is, therefore, antifeptic. I before obferved, that 
this Acid is fometimes got in a volatile ftate, in which it 
is ftrongly odorous. It is gained in this manner from all 
inflammable bodies, with which it is united by nature or 
art. In this ftate lefs acid faturates more alkali, but any 


of the other three Acids diflodges it from it, or decompofes — 


the neutral falt formed by it, as does the fixt vitriolic Acid. 

Its action on oily matters is inconfiderable, probably ‘on 
account of its dilutenefs. It produces no ether with 
alcoho]. It diflolves metals in Jarger proporticn than the 
fixt. It unites alfo with earths. It generates lefs heat with 
water, and lefs cold with ice, than the fixed. If the reader 
is defirous to fee amore particular account of this fubftance, 
he may confult Neumanw’ s Chemiltry. 


the 
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the Mineral Waters that were not pof-_ 
fefled of fome fenfible degree of heat. 
Was any credit to be given to thefe opi- 
nions, the Acid of which ] am now treat- — 
ing fhould {feem, on many accounts, the 
moft likely to be found in this manner. 
On examination, however, of the grounds — 
on which they were founded, there is 
reafon to believe, that this, thaugh the — 
poflibility of it cannot abfolutely be de~- 
nied, happens in much fewer inftances — 
than has commonly been imagined. The © 
chief arguments that have been made ufe 
of in fupport of the poffibility of its being 
found in Mineral Waters, are deduced from — 
the following circumftances : . 


tr. The univerfality of its Bene : 
pequen Nature. 


It has been the opinion of fome Che- 
mifts, that this Acid was generally diftri- 
buted through every part of the natural — 
kingdom ; that it was plentifully difperfed _ 
through the fubterraneous regions, and — 
even prefent in the atmofphere. 


Was this fully afcertained, it would un- i 
doubtedly be a ftrong argument in favour 


of 


qnith SIMPLE SALINE SUBSTANCES. 


of this opinion. The proofs, however, 
ate, fome of them, very equivocal. The 
chief are the following : 


It has been alledged, that the fxt ve- 
getable alkali, expofed to the air, melts 
er deliquium, and cryftallizes again into 
a falt, refembling vitriolate tartar. But 
there are no proofs of its actually being fo, 
and vitriolate tartar and vegetable alkali 
cryftallize in the fame form. It has like- 
wife been urged, in favour of this opinion, 
that filks expofed to the air have their co- 
Jour changed, and metals ruft, and are 
corroded; but neutral and alkaline falts 
corrode thefe as well as acids, and it is 
not impofiible that a neutral falt may fuffer 
a * decompolition by the joint action of the 
filks, or metals, and the air. Though this 
be no more than conjecture, it is ufeful to 
prevent our forming rafh conclufions, by 


pointing out the poflibility of a fallacy in 


* By decompofition is meant the refolution (or feparation 
of the component parts) of a compound. Thus Nitre, for 
inftance, which is a faline body, compofed of the nitrous 
acid, and a vegetable alkali, is decompofed by the addition 

of the fixed vitriolic acid, which attracts the vegetable 
alkali more powerfully than the nitrous acid does, and thereby 

feparates it from the nitrous acid, 
fuch 
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fuch cafes. It muft, neverthelefs, . be ti 
owned, that there is one very ftrong in-' | 
ftance of its univerfality, viz. its being con- — 
ftantly prefent in the eletrical fluid, which | 
is generally diffufed over Nature. This ‘ 


is evident from the fulphureous fmell, 
which is always perceived during electrical 
experiments, and is the odour of the vo- 


latile vitriolic acid. Moreover, if the wire 


be brought from the gun-barrel to a perfon’s 
‘tongue, who ftands on a cake of refin, it 
gives no fhock, but has an evidently acid 
fitts. 


The conical flame, likewife, which if- — 
fues from the barrel, when brought within 


a certain diftance, has the fame efiect 
with acids on the vegetable blues. ° 


The fuppofition of its exiftence in the 
air, has procured it a name by which it is 
frequently diftinguifhed, Sal acidum va- 


triolic acid has been fuppofed floating in 
the bowels of the earth, and not without 


vs 


gum univerfale. On this account the vi- ~ 


great appearance of reafon, becaufe of the ~ 


quantity that exits there, as is univerfally 
acknowledged, in a compound ftate; and 


that many hf the fubftances that contain it — 


are 
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are liable to decompofition, in which cafe 
it would be volatile. ‘The deleterious va- 
pours in mines, which are faid to hurt or 
deftroy animal life, in the fame way with 
the vitriolic acid, have been brought in con- 
firmation of this argument. 


In anfwer to this, however, it may be 
alledged, that there are fo many bodies in 
the bowels of the earth that it attracts, that 
it could not remain permanently in form of 
a vapour, as, on being decompofed, it 
would affociate with them; that there 
are other vapours very different from the 
vitriolic acid, that deftroy or hurt animal 
life. The inflammable vapours in mines 
have been likewife brought as another 
proof ; but thefe can only be adduced as 
inftances of the vitriolic acid in compofi- 
tion, and not even evident proofs of that, as 
the muriatic acid emits an inflammable va- 
pour likewife, during the diffolution of iron. 


It is, however, faid, that there are ac- 
tual proofs of the exiltence of this acid in 
fome Waters, as is manifeft by their pun- 
gent, acid tafte, and by their changing the 
colour of the vegetable blues. «Though 


thete facts feem to conclude ftrongly in ak 
your 
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vour of the opinion of the exiftence of this — 
acid, yet I cannot, neverthelefs, think them ;| 


_ quite fatistactory, 


Some compound falts, as alum, change © 
vegetable biues to red ; and fixed air, when 
accumulated in large quantity in water, — 
gives it a degree of pungency not eafily | 
diftinguifhable from an acid. It is like-— 
wife confidently alledged of the laft-men- — 
tioned fubftance, that it has the fame effect | 
with acids on vegetable blues. 


Nor does it feem at all improbable, that 

a fubftance of the fame kind with that dif- _ 
charged from metals, during their folution in — 
acids, which an ingenious Writer fuppofes — 
to be their phlogifton in a feparate ftate, — 
may be contained in fome Waters. ‘This — 
has not, I own, been yet fufpected, though 
it is evident, from the inflammable damps — 
before-mentioned, that a vapour of this — 
kind difcharged from iron, is frequently — 
accumulated, in great quantity, in the © 
bowels of the earth; and I fee no obs — 
jection againft the poffibility of its fome- — 
times being intermixed and carried along ~ 
with the current of a fpring. But as this 
appears always in form of a vapour, I fhall 
treat 
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treat of it more fully when I, come to {peak 


of Atrial Bodies. 


An ingenious Author has given us great 
reafon to think, that the Phlogifton itfelf is 
nota fimple fubftance, but a compound of 
an acid and fixible cir. If this:theory be 
jutt, it will eafily account for the fimilarity 
of effects between this fubftance’ and the 
Vitriolic Acid. oIf ‘experiments ‘are to be 
trufted to, the fame effects are in fome 
degree attributed toit. I fhall {peak more 
largely of this fubftance when I come to 
treat of Atrial Bodies. 


Notwithttanding what has pe hid, 
and though “I: am . fully fatised that 
this Acid has frequently been, miftaken 
for ~fome other fubftance, I dare. not 
_affert that this vis always the cafe. We 
have accounts fromthe cbeft authority, ot 
Mineral-Waters whiche fhewed:fuch evi- 
dent marks of acidity* as. to remove’ all 
doubts on this head concerning that quality. 


; In fupport. of. this’ opinion. likewife; 
plaufible theory has beet alledged. Tt is 


wee 


* Varenius mentions.a fountain i in the Proyince of Nota, 
in Sicily, which. was. uted inftead -of Vinegar..> Monro on 
Mineral Waters, vol, i, page 16, 
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well known that Pyrites, and even fulphur* 
itfelf, efpecially when they are moiftened, 
are liable to deliquefcence and decompofi- | 
tion. This might eafily happen in the 
bowels of the earth,’by the current of 
a ftream interfering with any beds of thefe 
fubftances ; and if this decompofition fhould 
take place not far diftant. from the furface, 
it might impregnate the {pring before it be 
prevented by any frefh attraction. 


This theory, however, is liable to feve- 
ral objections. Be 


Mw 


It is found in general, that neither Py- 
tites nor Sulphur fuffer any {pontaneous de- 
compofition, except in circumftances, where 
the air has accefs, which could not. often | 
be the cafe 1 in the bowels of the earth. 


This happens very rarely, except in 
confequence of fome large fubterraneous 
caverns, where coal, or metal have been 


4 


* This may be illuftrated by a familiar inftance. Flowers 
of fulphur are well known to contraét by keeping an acidu- 


lous taite, owing to the phlogifton in part flying off per /2, 


and leaving the acid feparate; and for this reafon the 
London College direéts them to be wafhed in warm water 


before they are ufed, in erder to’ clear them of their fuper- 
abundant acid, 


dug, . 
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dug, and where the air has a communica- 
tion by which it may be carried off; being, 
when feparated from the fulphur, in 
a volatile ftate. - Therefore in this in+ 


{tance it cannot be properly efteemed a pure 
foffile. 


This argument, though it carries fome 
weight with it, cannot be admitted to 
conclude fatisfactorily againft what has 
been urged. That this fometimes happens 
in the forementioned cafes, is ealily granted; 
but we muft, on the other hand, allow, that 
very large * fiflures of the earth, and fub- 
terraneous caverns, are not always artificial, 
but fometimes foymed by nature, and very 
frequently by thofe accidents, which, 
though, as has been before faid, are in- 
terruptions of its courfe, ftill make a part 
of Watural Hiftory. 

Of this kind are earthquakes, volcanoes, 


fubterraneous fires, &c¢. which we know 
by experience, frequently have this effect. 


‘Fhus the ground in the neighbourhood ' 


of feveral volcanoes is found to be hollow 
EERE SS EN MOR a aR RR 

* Dr. Monro, on this fubjeét, quotes Dominicus Vandellius 
de thermis Agri Patavini, pag. 95. who relates an account 


of the native vitriolic acid falling by drops ina native cavern 
near Latera, . : 


E 2° to 
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to a confiderable diftance, and probably. it 
is owing to this circumftance, that the 
waters in the neighbourhood of thefe~ 
often poffefs this quality in a high degree. 


~ 


It is probable, likewife, as an ingenious 
Author has fuggefted, that in cafes where 
the fore-mentioned circumftances occur, | 
«¢ €that the fubterraneous fire, in décom- — 
“‘ pofing the fulphureous Mineral Bodies 
‘©by which it is principally fed, difen- 
«‘ caces a large portion of the Vitriolic — 
«“ Acid in the neighbourhood of thefe — 
«© fountains, which may afterwards inter- : 
ee fere, and unite with their current.’ “" 


bab 


This is undoubtedly another » spoltible i. 
method by which we may account for the 
prefence of this fubftance in Mineral Wa- 
ters.. This, however, happens in fewer in- _ 
ftances than might be expected, as the at- 

tractions of this fubftance are fo general 
and fo potent, as to prevent its remaining © 
long unaflociated, except in sOnAe I pecu- — 
Jiar circumi{tances. 7 


— 


es 


* Monro on Mineral Waters. - 

+ Some have imagined chalybeate waters trideaht er im- ft 
preghated with an-acid, in the interval of its ” feparation ‘ 
from the iron, and its diffipation in the air. O a 
On 
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On the whole, then, though with fome 
re{trictions, it muft be allowed, that the 
Vitriolic Acid per /e* may fometimes make 
a part of the impregnations of Mineral 
Waters. 

Neger Heo sh Avec yp. 


_ The next fubftance that occurs in order, 
is the Nitrous Acid. ‘The Natural Hif- 


* Although I am inclined to believe, that the vitriolic 
acid, when found native per fe, is never in a perfeétly fixed 
tate, yet it certainly poffefles various degrees of volatility, 
as is evident by its fometimes changing the colour of ve- 
getable blues to a reddifh caft; whereas, when this acid is 
perfectly volatile, it deftroys all colour whatever, 

+1 have been informed, by the learned Dr. Wall, that 
he had fome reafon to fufpe&t an impregnation of this kind 
in Malvern Water. 


{The nitrous acid is more powerful, and may be obtained 


- in a more concentrated ftate, than any of the other acids’ 


excepting the vitriolic. [ts fpecific gravity, when mott 
concentrated, is to water as 15 to 10. In the fate we 
generally fee it, it is of a reddifh brown colour, and emits 
a {trong fume, or vapour, though it lofes this latter quality, 
in a great meafure, on re-diftillation with water, and when 
pure, is perfectly colourlefs, and tranfparent. It Gnites with 
all the acids, and generates heat with them. Its union 
with the marine produces. a compound, called Agua Regia. 
It joins the alkaline falts with the fame general. phenomena 
as the vitriolic acid does; but more of it is requifite to 
faturate a given quantity of alkali, than of the vitriolic, 

It attracts the alkali more ftrongly than either of the two 
following acids. It unites with oils of all kinds, effer- 
vefces, and ftrikes a black colour with them. It likewife 
generates more heat with them than the vitriolic does, and 
this 1s fo great as fometimes to produce inflammation. It 
generates heat, fumes, and effervefcence with ardent {pirits, 
but never biears out into actual flame. There is a kind of 
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tory of this is not fo well afcertained as 
that of the Vitriolic Acid, fo that I cannot — 
fpeak of it fo fully. The generality of — 
later Chemifts have been agreed, that this 
is never in its fimple ftate a native fub- 
ftance. Its proper matrix feems to be the — 
upper part of the foil, or ftaple of the 
earth, where vegetables grow, and where 
it is depofited in great quantity, but always 
in a compound ftate, united with an Alka- 


line Salt. It has not been found, even in 


this ftate, in any foffil fubftance, as we 
cannot reckon Nitre as fuch. For fome 
accounts of the latter being found in tri- 


' fling quantity at a confiderable depth in 


the earth, prove no more than that it is 
fometimes wafhed down from the furface*. 
Neverthelefs, an ingenious Writer of the — 


# ther produced by this contbination. Jt does not aét on ful. 
phur. It unites with all the metals except gold. It diffolves 
and fufpends all but antimony and tin, which are only corroded 
by it. It unites with all the abforbent earths, and produces — 
with them earthy falts. It generates heat with water, but — 
not in fo great a degree as the vitriolic acid, but produces 
more cold with ice or fnow. Jt attraéts water alfo from 
the atmofphere, but not fo powerfully as the vitriolic acid. 
It inflames on the contact of burning charcoal, and is at- 
tended with detonation and explofion, and is thus the foun. 
dation of gunpowder. 

* The /faline neutral {eems to be the only one of the fix — 
forms of bodies, to which itis united by nature. 


prefent 
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! prefent age has mentioned the nitrous acid 


per Je, as the predominant impregnation 
in moft of the waters he examined. I 
would willingly pay all due deference to 
the authority and judgment of this learned 
Gentleman, but as he has not recited the 
methods he took in detecting and afcer- 
taining this fubftance, cannot help fufpect- 
ing it to be either a miftake of this for 
the volatile vitriolic acid, which, in fome 
refpects, fuch as its decompofition by the 
fixt vitriolic acid, its exhaling a powerful 
odour, fc. much refembles the nitrous, or 
elfe the decompofition of fome fubftance 
ufed in the experiment, containing the 
nitrous acid. 


The late ingenious Profeflor of Che- 
miftry at Edinburgh has made many ex- 
periments to this purpofe, but could never 
difcover the leaft trace of any impreg- 
nation of this kind. In order to afcer- 
tain this, I have likewife myfelf added a 
fixt vegetable alkaline falt to a great num- 
ber of pump waters, but never could dif- 
cover the fmalleft particle of nitre on eva- 
Ban which muft have been the cafe 

E 4 had 
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had the water contained the nitrous: acid 
in fubftance. 


Tt would not, however, be. prope er: to 
deny, from any reafoning @ priori, the ex- 
iftence of a fact fupported by fo great an 


authority as the author of the foregoing | 


obfervation. It will not, however, I hope, 
be efteemed prefumption, to. fuggett a 
thought, which perhaps may reconcile both 


thefe opinions. The fpring water of Lon- 


don, which was the fubject of the above- — 


mentioned experiments, was, as the author 
obferves, liable to many impurities from 


cellars, burying-grounds, fewers, and other | 


offenfive places, Gc. with which they un= 
doubtedly often communicate. 


From our accounts of the | produétion © 


of nitre, I fhould imagine it owed its origin 


to putrefaction, as it is faid to be gained 


in largeft quantity by a lixiviation of thofe 
earths, which have had the greateft pro- 


portion of animal or vegetable fubftances 


left to putrefy in them. 


Since the introduétion of the manufac-_ 
tory of Nitre into Europe, the fubftance 
procured on wafhing the earth is found to 
aes be 
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be a *nitrous ammoniac, or the nitrous” 


acid combined with a volatile alkali, which 
is changed into Nitre by lixiviating it with 
pot afhes. This feems very probable, as 
the volatile alkali is always copioufly gene- 


* That there fhoyld be fo great a difference between the 
operation of nature in the Eaft Indies and Europe, as thata 
common Nitre fhould be produced in the one, and in the other 
a nitrous ammoniac, feems very extraordinary. But .the 
accounts that we have hitherto received of the making of Nitre 
in Afia are from inaccurate and injudicious obfervers, fo thar. 
we may readily-fuppofe them imperfect. Thelate ingenious 
Profeffor of Chemiftry at Edinburgh mentioned.a fact, the 
| probability of which inclined him to form an opinion that 
cleared up all the difficulties on this fubject. It is this: That 
in Afia they burn a number of vegetables on the place where 
they want to produce Nitre, and leave their afhes to have 
their alkali wafhed in by the rains, which will infallibly de- 
compofe the nitrous ammoniac, and form a Nitre in the 
earth which will now be got by fimple lixiviation. Is it not 
extremely probable, that Chote who have given an account of 
this matter, have neglected the inflammation of the vegeta- 
bles, confidering it as merely defigned to free the earth from 
them ? Nay, perhaps, the inhabitants may have no other 
intention. I have been fince informed by Sir J. Pringle, that 
in fome parts of Germany a true Nitre is gained by a fimple 
lixiviation of the earth, and this would feem to contradict the 
above opinion, But when we confider the circumftances 
attending the method in which it is*procured, this difficulty 
will, in a great meafure, be got over. The earth ufed for 
-this purpofe is made up nearly altogether of the filth and 
rakings of the town ftreets, and as wood is the conftant fuel 
burnt there, it is probable that confiderable quantities of 
the afhes muft be thrown out, as we {ce in many {mall towns 
in England, and thus intermixed with the earth ufed for the 
above mentioned purpofe. This, it is obvious, would fupply 
an alkaline bafis of the vegetable kind, and thus with the 
nitrous acid form a true Nitre. 
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rated during putrefaction; but there is no 
reafon to think this to be the caft with 
the fixt. This is moreover confirmed. by 
a circumftance, which the Author of the 
above work afterwards relates, uzz. that a 
certain {pring in the city never fails to 
yield a portion of volatile alkali on dittil- 
lation, which is always. the produ of 
putrefaction, and probably owing to fome 
animal fubftances, with which it is tainted 
In its paflage under ground. . From what 
has been above related it feems probable, 
that fome of the wells, which this inge- 
nious Gentleman examined, might con- 
tain the. nitrous ammoniac. If then any — 
fixt alkaline fubftance was ufed in making | 


the experiment, this would be decompofed, 


a degree of * effervefcence would take | 
place, and a nitrous falt would be left on | 
evaporation, in the fame manner as if the 


nitrous acid had been prefent in the water 4 


uncombined with any other body. It is — 
poffible, likewife, to fuppofe a method, by — 


* In this cafe the volatile alkali, when feparated from 
the nitrous acid, being in a cauttic ftate, would abforb part 


_ + of the fixt air feparated from the fixt alkali, on its union with ~ 


the acid. Neverthelefs, as the fixt alkali contains fixt airin 

larger proportion than the volatile, fome eftervefcence would — 

take place from the fuperabundant portion. i 
which 
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which a fpring might be impregnated 
with the nitrous acid in its feparate ftate. 
Should any of the fprings, which contain 
the nitrous ammoniac, communicate with 
any other, which, from’fome of the fub- 
ftances above-mentioned, contained the 
vitriolic acid in a feparate ftate, a decom- 
pofition would take place, by which the 
nitrous acid might be difengaged from the 
volatile alkali, and thus left by itfelf dif- 
- fafed through the water. 


Here, however, another difficulty occurs ; 
the vitriolic acid is always found, when na- 
tive, in fome meatfure in a volatile ftate, in 
which it will not decompofe any neutral falt 
formed by the other acids. To this, how- 
ever, it may be replied, that the volatile 
vitriolic acid, on being largely diluted with 
water, isin part reftored to its fixt ftate, 
_which may ferve to account for this ap- 
| pearance *. There is, indeed, one cir- 


* ‘This feems true with refpeét to the volatile vitriolic acid 
per fe, but will not hold of it when united with iron, as in 
that cafe it feems to be entirely diffipated on its communica- 
tion with the atmofphere. ‘This metal feems to poflefs a 
power of rendering eyen the fixt vitriolic acid in fome 
degree volatile, as we fee in folutions of green vitriol, which, 
on ftanding expofed to the air, fuffer adecompofition, owing 
to the acids fying off, which occafions the precipitation of 
the iron in a flaky ochrous form, 
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cumftance, which would feem to argue 
ftrongly in favour of the notion of the 
nitrous acids being fometimes found in the 


{tances, in a-ftate of putrefaction, as com- 
mon garden mold yields it by fimple dif- 
tillation. Now Nitre, although it fufes 
both in open and clofe veffels, cannot be 
decompofed without the addition of fome 
other body. Mr. Pott, of Berlin, has ne- 
verthelefs lately fhewn, that if a fine fand 
be added to the Nitre to keep its parts 
feparate, and prevent its fufion, that this 
acid will rife in diftillation, and come over | 
pure into the receiver. ‘This was, indeed, , 
an old practice, but it was then thought | 
an elective attraction took place, which | 
Mr. Pott fhews not to be true. It feems, 
therefore, very probable, that the ‘parti- 
cles of the foil here perform the part of | 
the fand in the other café, in preventing 
the fufion of the Nitre, and occafioning the | 
rife of the acid*. But the ftrongeft reafon of | 


| 


* As Nitre is eafily decompofed by the addition of heat, | 
and any body that contains the phlogifton, itmay bethought | 
that this takes place here, as a quantity of inflammable 1 
matter is always found in earth in this ftate. There ig a 
reafon, indeed, to think this does not take place except” 
where the air has accefs, which would not be the cafe here. 


! alk 
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all to induce us to believe, that the nitrous 
acid is never found native, is, that the 
fmalleft portion of cubic Nitre. was’ never 
yet difcovered in any analyfisof fprings. 
As common falt 1s accumulated in fo large’ 
quantity in the earth, it muft be sen 
changed into cubic “Nitre, was the nitrous 
acid prefent there in its feparate ftate. 


“The poflibility of it, however, can f{carce 
be denied, as it is {upported by {0 good 
authority. Granting, even the facts were 
as there reprefented, as the caufes that 
produce it are obvious, and the circum- 
{tances in which it, happens, accidental, 
it can fcarce be properly acounted a native 
impregnation. 


Mvurraric Aci yp, 


- The general opinion of the Chemifts’ Muriatic 
with refpect to this acid, has been the fame’ ssh 
as that laft mentioned, viz. that it is never 
| found in the earth native ‘in its feparate 

ftates. When combined—with-the foffil- 


“* This acid is lef powerful, and cannot. be got in fo 
concentrated a form as either of the two. foregoing. Its 
{pecific gravity, when moft fo, is to water, as. 12 to. 1®., 
Ic is generally got in a, fuming ftate, but may. be deprived 
of chat quality in the fame manner with. the nitrous acid. 
{ts colour, when moft concentrated, is generally a gold ; 
yellow. It unites with the other acids with heat and. vi: " 
fervefcence, Jt joins an alkali,.as they do likewife, bu 

‘ acne 


6.2 
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alkali, in form of common alimentary falt, 
it is the moft frequent impregnation we 
meet with; but. I] have not, till lately, 
met with any Writer who has mentioned 
this fubftance combined, as being prefent 
in any Mineral Waters. Neverthelefs, the 
ingenious Author of the foregoing obferva- 
tions of the exiftence of the nitrous acid. 
alone in {prings, has made the fame remark 
with regard to the muriatic. ‘The fame 
objection, however, ftill fubfifts, uzz. that 
he has not related the experiments by which 
he afcertains the truth of his affertion. 


It is poffible, however, to account ois 
this, in the fame manner as the foregoing. 
Should any of the fprings, which, from: 
any of the above-mentioned circumftances, 4 
contain the vitriolic acid uncombined, in- 
terfere with any that contained common 
falt, the muriatic acid would be fet loofe © 
in the fame manner as the nitrous, in the 


requires more of it for faturation. It does not unite with 
oils or fulphur, and but imperfectly with ardent fpirits. 
It acts on all metalline fubftances except gold. Zinc, iron, © 
and copper are difiolved by it, as likewife in fome circum- 
ftances, mercury and antimony. It only corrodes filver, 
lead, and bifmuth. It unites with abforbent earths, and 
with the caleatious forms the combisation called Fixed 
Ammoniac. 


preceding 
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preceding inftances. Indeed it feems a_ 


“great argument againft the exiftence of the 
vitriolic acid in fubftance in the earth, that 
this decompofition of common falt, which 
is fo plentiful ly diftributed through the fub- 
terraneous regions, does not oftner occur, 
fince this is the firft inftance I have heard 
offer" 
VEGETABLE ACID. 
All Writers feem to be agreed, that this 
acid*, in any of its forms, either fimple, 
or in combination, has never been found a 
foffile fubftance, and, of confequence, could 


* This is of three kinds, one got by expreflion from the 
cells of vegetables, particularly acid fruits, in which it is 
prepared by nature, as juice of lemons; another got by 
diftillation, as the acid of the fir, or pine; and:a third, 
which is the product of the acetous fermentation ; and 
even of this laft there are two varieties, wiz. vinegar and 
tartar, ‘The general properties of the vegetable acid are to 
‘wnite with all the other acids, as alfo with alkalies, only with 
lefs effervefcence. Its force of attra€ting them is alfo lets. 
dts fpecific gravity differs little from water. It does not 
unite with fulphur or oils, though it has, when in a very 
concentrated ftate, fome effeft on ardent {pirits. Of the 
metals it diflolves zink, iron, copper, and lead; and extracts 
an emetic quality from antimony. It difisluss feveral of 
the other metals alfo, when previoully diffolved in. other 
acids, and precipitated by an alkali, and fome. of them are 
rendered foluble in it by calcination, and others by mere 
trituration, as mercury. It unites with abforbent earths, 
and, when highly concentrated, generates fome degree of 


fevt with water. It abforbs ne moifture from the atmo-— 


fphere, as the others do. 
never 
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never impregnate a Mineral Water. ‘Some 
have imagined the acid falt. procurable 
from amber was of this kind, but experi 
ence has fhewn it to have different proper- 
“ties. It. is probable that there are. other 
acids, befides the four already treated of, 
We have not, however, the leaft reafon.to 
believe that any of them were ever found | 
impregnating a Mineral Water.. » 
ASL Be) At Drsiasdiiye Te 

Having finifhed what I had to fay on rhibe 
firft pee of fimple faline bodies, I fhall 
now proceed to the fecond, vzz. Alkalies*, 


Sy Orr tens Re en 


* An alkali (befides the properties “common to faline® 


- bodies) in the ftlate we generally fee it, effervefces when 


joined to an. acid, that is, we nembelile an inteftine — 

motion excited, attended with many air bubbles, and a 

hiffing’ noife.: It has moreover the property. of changing” 
the vegetable’ blues green. ‘The property of effervefcence 

is not éffential to alkalies, but owing to their union’ with a 
fubitance called fixible or mephitic air, and when deprived 
of this, they lofe that spear - Alkalies are of two kinds». 
; I. Fixed. t a4 > eat 
If. Volatile. Weiosak all 

The fixt alkali comprehends ‘two ipecies; the | "te 

1, Vegetable, HAI5i 

Dis Foffile. ‘ b2 gi a ti oleae 

The volatile alkali contains one (wavies only i) A281, a 

The properties common to both fpecies of fixt alkalics — 
are, that they cannot be diffipated but by the moft extreme 
heat, and that sayy emit no odour When applied to ie 

noftrils. - ; 
The volatile alkali is diffipated by ee flichtet degree of 
heat, and entts a remarkable pungent odour. ) i x 
re 


| 
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In ‘treating of thefe I canitiot follow’ the or- 


der before laid’ down with’ refpect to the 


Acids, “to ‘take them “in ‘their. order’ of 
ftrength, as it'is not yet determined whe- 
ther the vegetable or the foffil alkali have 
the ftrongett attra€tion to acids. As, how- 
ever, the natural hiftory of the vegetable 
alkali is bef’ known, I fhall begin with 
that, and ‘proceed, inorder, to the foflil 
and the volatile alkali, which laft is the 
weakeft of any. 


FIxT pee HA BL ALKALI *. 


The vegetable fixt alkali does not ap- 
pear to te a native jubltance, either in its - 


eee ee 
* The Vegetable Alkali has a’pecular tafle, ‘more or les 
acrid as itis more or lefs caultic. It is ‘often deferibed 
as of an urinous flavour, or that of the volatile alkali. 
"This, however, does not proceed from it, but from ‘an 
ammoniacal falt contained in the faliva, which is de- 
compofed by it. When’ pure, it is of a fnow white 
colour, and perfectly iricdorous. ‘’ It concretes, when 
perfectly mild, into regular cryftals, of. an hexagortal 
prifmatic | form, terminating n/a! pyramid ‘at both ends. 


- When «in the f{malleit degree cauflic, it attracts’ moiiture 


from the air, and runs per deliquium. Te will not 
unite with the foffil alkali, though the one fo much 
refembles the other. It joins all the acids, and forms, 

| F with 
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pure ftate, or as united with other bodies. 
It was formerly thought to be prefent in 
vegetables, from whence fome have infer- 
red the poflibility of its being a foffil fub- 
fiance. In proof of this fome facts have 
been alledged, but thefe are far from being 
conclufive, as it never appears in them be- 
fore inflammation, during which, in any 
vegetable fubftance, it is always copioufly 


with each of them, neutral falts. It attraéts acids more 
ftrongly than the volatile alkali, metals, or earths. 
- Both this and the foffil alkali feem to have nearly the 
fame force of attraction. It unites with oils of all | 
kinds, and, with them, forms different foapss but this 
union feems confined to its cauftic ftate, in which, 
alfo, it will unite with ardent fpirits. It unites with 
fulphur, and forms with it a compound foluble in water, | 
called hepar fulphuris. It diffolves copper, lead, and 
iron in their metallic ftate, and aéts on all the reft, — 
when precipitated from their acid menftruums. It 
promotes their fufion greatly, and unites alfo with them 
in this way. Je diflolves fome of the animal earths, 
as the calculus of urine, and in fufion joins all the 
pure earths, and, when fo united, forms glafs. It ge- — 
nerates heat with water when cauftic, and the more 
that quality predominates, the greater is the heat. In 
this ftate, likewife, it diffolves univerfally animal and 
vegetable fubftances. When mild, and in a. cryf- — 
tallized form, it produces cold. By long boiling it is 
altered in its mature, part of it being converted into an 
abforbent earth. It checks fermentions of all kinds, and | 
is, therefore, antifeptic. | | 


gene- 
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generated. From what has been above 
faid, it fhould feem, that we'can never ex- 
pect to meet with this fubftance_prefent in 
any Mineral Water ; and, indeed, all facts 
feem univerfally to confirm this opinion, as 
no Author has afferted that it has been 
ever found in its feparate ftate in any Mi- 
neral Water. There have been, indeed, 
fome fufpicions that it fometimes appears 
there in a compound ftate, which [ fhall 
fpeak of when I come to treat of Com- 
pound Saline Bodies. 


Dr. Percival has, indeed, very ingeni- 
oufly fuggefted to me, that the vegetable 
alkali may fometimes be wafhed down in 
fufficient quantity to impregnate a running 
water. If we give credit to the accounts 
of large woods being fet on fire by light- 
ning, and burnt down, any {pring ale 
near them might thus receive their athes, 
-as wafhed down into it by the rains; 
which afhes, as was before faid, contained 

the vegetable alkali very copioufly; the 
: poflibility of the fa& cannot be denied ; 
| and it muft be likewife owned, that tho: ugh 


2 | it 
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it is, in fome degree, accidental, yet the 
circumftance producing it happens in the 
courfe of nature, fo that we cannot deny it 


to be a native impregnation. It does not, 
however, as has been before obferved, ap-. 


pear from any accounts, that we have any 
facts to prove that this has ever happened ; 


and, indeed, I am inclined to believe, 
that if it were to take place, it could 


be only temporary, and, moreover, de- 


{titute of that equal degree of impregna-_ 


tion at all times, which fo eminently cha- 


racterife the generality of the native be 
-neral Waters. q 


- 


FossIiLe ALKALI. 


*Tt was the opinion of the antient Che- 


mits, that Mineral Waters were always : 


* The foflile alkali agrees nearly with the vegetable in the } 
fenfible qualities of taite, colour, and odour, but varies | 
greatly in regard to its confiftence; afluming a folid sm | | 


with great eafe, and fo far from attra¢ting moifture from the 
air, that it becomes drier, and has its cryhids covered with — 
‘a mealy powder. It unites p with acids with lefs effervel- _ 


cence | 
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impregnated with an acid, either in its fe- 


parate ftate, or in combination with other 
bodies: But Drs. Stahl and Hoffman have 


fince fhewn, that they fometimes contain 


the foffile alkali, unmixed with any other 
fubftance. That it exifts in large quan- 


tity in the earth, is well known from the ; 


quantity of native faline fubflances that 
contain it, the foflile alkali forming the 
alkaline bafis of Glauber’s falt, and com- 
mon {falt, both which, (the latter, indeed, 
more particularly,) we know to be native 
foffile fubftances. I have likewife been 
informed, by feveral accurate and ju- 
dicious ‘obfervers, in particular the’ lear- 
ned Doétor Wall, of Worcefter, . that 
this fubftance, in its feparate ftate, has 
been difcovered in feveral Waters in Great 
Britain *. | 


eence than the vegetable, and ons different neutrals. Its 
force of attraction, and effeéts on other bodies, feem exactly 
the fame, fo that it forms a foap with oils, hepar fulphuris 
with fulphur, glafs with earths, &c. 


* Tt is proper to obferve, that the foflile alkali, 


when native, is always in a mild ftate, though it is 
capable of being rendered cauftic, in the fame manner as 
the vegetable. 


K3 Vo- 
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Ai 


VowvaATILeE ALKALI 


It has been a great matter of difpute, 
if ever the foffile kingdom affords this 
fubftance native *. Some circumftances 
would lead us to favour fuch an opinion. 
Many ftones have been found, which, 
when broken, and the inner parts rubbed. 
{ftrongly againit each other, give out an 
odour.refembling the volatile alkali, from 
whence their name has been taken, vizw 
Lapis Suillus. od 

It is likewife undoubtedly found.in fome 
plants, particularly thofe of the acrid kind. 


\ 

* This fubftance differs in appearance, as it is mild or 
eaultic, being in the firft cafe eafily cryftallized, but in the 
feeond, always in a fluid form, becaufe (on account of its 
volatility, which is much greater when cauftic) it cannot be 
rendered folid by force of fire: It forms different neutrals 
with all the acids. It does not unite with oils when mild, 
and very imperfectly when cauftic, nor with ardent fpirits. 
With fulphur it forms a hepar fulphuris; it unites with, 
fuch metals as the fixed alkali does, both in folution and pre- 
cipitation. With copper, or its folution, it ftrikes a beautiful 
blue colour. It does not unite with earths in the way of — 
fufion, probably on account of its volatility, but diflolves the 
calculus of urine, When mild, it generates cold with 
water, and when cauftic, heat. ; 

t 
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It was formerly thought it was not difco- 
verable in them before a degree of putre- 
faction had begun to take place, but 
though it is then greatly increafed, as it is 
always copioufly generated during that 
procefs, there is reafon to believe, that it 
exifted in the plant before that began to 
take place. From hence it has been in- 
ferred, that it is fometimes of foflile pro- 
duction. The former of thefe circum- 
{tances, indeed, feem to argue ftrongly in 
favour of that opinion. The ingenious 
Profeffor at Edinburgh, neverthelefs, ac- 
counts for this from fome vegetable or 
animal fubftances being wafhed down in a 
{tate of putrefaction, and thefe concre- 


tions forming round them. Whether this 


opinion be juft, or no, is of {mall confe- 
quence to the prefent queftion, as it is 
always here in a ftate of too firm concretion 
to be wafhed out by water, and therefore 
could never by thefe means impregnate a 
{pring. 


As to its being found in vegetables, it 
is probably formed there by fome peculiar 
procefs during vegetation, and not abforbed 
from the earth; though even granting that 


F 4 it 
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it were, fo, it could only. be in confequence 
of the putrefactive procels,, which i is con= 
{tantly going forward in the, upper part of 
the earth where vegetables grow, and, which 
never defcends fo deep as .to be capable of 
impregnating a running water ‘with any 
fubltance produced in confequence of 1 it. . 


wis OE Ii S: F 

In great Cities, indeedj whert) large” 
quantities of putrefying fubftances are ne+ 
ceflarily accuthulated, and the fewers:placed 
at auconfiderable depth in the earth, it is 
not improbable that: they may ‘often cin- 

terfere with: the current of! {prings, jand | 

impart to them: forneidegree ‘of va! volatile — 

alkaline op a 4 esonnfdad feclae | 


“An inftance - ans this” was above related, 
as ‘mentioned by Dr. ‘Heberden- = 


eo Lik} “ry fi¢) aa j 

Pie: howeudt: the circumftanees, in. whign h 
ols happens: cannot fairly sbe aferibed, to 
Nature, | itv: cannot, in| this inftanes,: be 


t f 


accounted anativeampregnationsyo, (funy : | 


There is, however, one ee 
which feems to; stig the: hari oi its 
oe fp 0 A) aed t yidge “ | 


Sal ammoniac has Heaps fnsetiwed eile © 


a. fofiile fabitance, as adheting tothe lava 
3 of ¥ 
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of volcanoes, where it, is produced by in- 
flammation, during which it is often co» 


pioutly generated. | 


Tt has been found fometimes likewife in 
this country in fiffures of the earth, from 
whence the {moak of burning coal pits 
iffues. Should this be again wathed down 
into the earth, and interfere with any {pring 
containing the foflile alkali, a, decompo- 
fition cide enfue, a common falt would 
be formed, and the volatile alkali left by 


itfelf combined with the water. 


Thetar *; 


This cafe is certainly poflible, but [ have 
febr no yempentidchts ated. in. proof 


- of it. 


‘Henckel, 7 indeed, — in if Bethefda Por- 
fuofa, tells us, that he found a. volatile 
alkali in feveral waters on ‘diftillation, but 
in his experiments he formed an hepar 


| fulphuris, andthe fixed alkali, when decom- 


pofed from thence, appears te a volatile 
form. 


As hepar fulphuris is fo commonly found 


| a foffile fubftance, were we certain of the 
prefence of an unneutralized acid in the 
| bowels of the earth, there would then be 


lefs 
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Jefs doubts concerning the poflibility of 
this impregnation, as the hepar fulphuris 
is decompofed by every acid, and the 
{aline compound formed in confequence of 
it, might be again decompofed by the 
foffile alkali, as in the manner before re- 
lated. | 


This, however, is but barely poffible, 
and withal requires fuch a combination of 
circumftances a8 we can {carce expect | to 
occur in the fame inftance. 


Ina word, though the peffibility of Ba 
volatile alkali making a part of the im-— 
pregnation of Mineral Waters cannot be 
abfolutely denied from any reafoning a 
priori, yet for the reafons before given, 
and as its exiftence there is not fupported 
by any facts, it can {carce be accounted @ 
native impregnation of Mineral Waters: | 


SECT, 


eyed 
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HAVING finifhed what I had to fay 
of fimple faline fubftances, I now proceed 
to the compound *. 


And here the Reader is again defired 


to take notice, that I mean to confine - 


this term, which is often ufed in a larger 
fignification, to the neutral falts only, as 
the metallic and earthy fhall be treated 
of feparately, when I come to fpeak of 
metallic and earthy fubftances. 


I fhall take thefe in the order + they 
ftand in the annexed table; the firft of 
thefe that occurs is vitriolate tartar. 


* Compound faline bodies are formed by the union of 
the firft fimple faline body, vx. an acid with fuch fubftances 
as by that union produce a third body, which poffeffes 
the characteriftics of the faline clafs ; thefe are either the 
other fimple faline fubftance, wiz. an alkali, or elfe metallic, 
or earthy bodies, fo that irasare faline bodies are of 
three kinds, viz. 

I. Neutral, compofed of an acid and an alkali. 

Il. Metallic, of an acid and a metal, generally, though other 
faline fubftances are capable of reducing them into a 
faline ftate. 

WI. Earthy, of an acid and an earth. 

+ It has been before obferved, that a neutral falt was 
formed by the combination of the two fimple falts, viz. an 

acid 
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VITRIOLATE TARTAR®. 


This compound faltas generally imagined 
not .to.be a native fubftance.  [t is faid to 


a3 


acid with an alkali, which can be only united together in. 


certain proportions. As there are. four of the former, of 


thefe, and three of the latter, it is évident that thefe can” 
Only be’ fornied into; twelve combinations; the different 
names of thefe are fet down in the enfuing table. In the 
firft column are placed the four acids, oppofite each of thele 
the three alkalies, and thirdly, three fets of falts enpsied toy 
each acid. , "Oa 

pe 
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L. Vitriolic. 7 1%t,., CFoflile. 4 -Glauber’s Salt, 


Actas) Fixe Vegetable {oat Tartare) |) 
Volatile *" Vitriolic Ammoniae. 


‘Pua ao §p, Bctable Common Nitre.. > 
IH. Nitrots. 5 " Foilile >) Cubic Nitre. °° 
' ‘ Volatile , » yoyclNitrous Ammoniac. |, || 
Kiet | Penis Digeitive Salts, sath 
WI, Muriatic. ate} . Fofile ' 2 Common Sale.’ 
Volatile © Common Ammoniac... — 
Fixt ae ( Sal Diureticus, vel Tar- 
| tarus regeneratus, 
TVivVegetable.g od Sal Polychreltum Rupels 
P lenfe. . 
} Volatile , | veaeubl Ammoniac, . 
L Msottn or Sp..Myndereri. 


Tf 


* Vitriolate tartar, when carefully cryftallized, affumes 
the. form of fix fided pyramids in its cryftals, which are of - 


_an’ hard ‘coneretion, and more difficult folution than any — 


neutral falt we are’ acquainted with, requiring neat thirty 


times its weight of water, to render it fluid in the ¢ common | 


temperature of our atmolpheré. Tt is of fo difficult fufi-- 


36 , ; ° ° o 
bility, that in our furnaces ‘we are not able to: fufe it. 


Whem heated to a certain degree; it decrepitates, that’ is, 
makes 


7 
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be found, indeed, in the afhes of fome 
plants, but is'there. probably produced by 


makes a crackling noife in confequence of the rarefaction 
of the water contained in its cryftals. It may be decom- 
pofed by addition of the phlogifton, which forms with it 
an hepar fulphuris, by adding folutions of calcareous earth, 
magnefia, or any of the metals, in any of the other acids. 
In the three laf{ mentioned cafes, however, a double elective 
_attradtion always takes place, as in the annexed {chemes. 


1.) age Ni 
f Vitriolic 4 Nitrous, or Ve- 
| Acid. La getable Acid, 
Vitriolate | ; 
‘Tartar. > r 
| Silver, Copper, 
. Vegetable \4 or any other 
L Alkali. 7 Metal. J 
Case II. 
Vitriolic Nitrous, muri- 
Acid. atic, or vege- | 
table Acid, 
‘Witriolate + 
'Fartar. 4 ‘ | 
‘Vegetable Calcareous | 
Lo Alkali. Earth, J 
Cc AS &E Iii. 
WtRR ci Vitriolic . Nitrous, muri- 
: | Acid. atic, Or vege- 
. table Acid. » 
Vitnriolate iat 
‘Tartar. 
‘} Vegetable ne a 
Alkalt. Magnefia. 
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the inflammation. ‘This faét, however, is 
much to be doubted, as the vegetable 


ei, 


As the term Elefive Attrafion will frequently occur in the 
courfe of the work, and as it is here ufed in a peculiar fenfe, 
the Author has fubjoined the following explanation of it. _ 

The combination of bodies depends on that inclination or 
tendency which they have to approach to each other, and, in 
certain circumftances, to remain coherent. To this general 
fact, the Englifh Philofophers have given the name of At- 
traction. ‘This, however, is not meant to exprefs a primary 
principle, but as Sir Ifaac Newton, who firft brought the 
term mtg general ufe, employed it to exprefs a general fact. 
There are four kinds of this known, viz. The Attrattion of 
Gravitation, of Magnetifm, of Eleétricity, and of Cohefion ; 
and it is thought, that on this laft kind the combination of 
bodies depends, though that feems very doubtful. How- 
ever, before this takes place, the two bodies muft be fo near, 
as to be apparently in contaét, and the more points of con<— 
tact that are prefented the ftronger is the union. ‘Thus two — 
hemifpheres of lead will remain coherent on prefling together ~ 
their plain furfaces, and their union will be the ftronger in © 
proportion to the polifh they have got, which affords more 
points of contaé&t. But, after all, the greateft polifh will not — 
give fo firm an union as may be attained by means of 
fluidity, in which ftate the parts of bodies are fo eafily 
moveable on each other, as to run into and fill up the hollows 
on the furface, fo as to afford the greateft quantity of contact. 
It feems, however, probable, that there is fomething befides 
contiguity that makes fluidity fo eflicacious in promoting 
Attraction. Fluidity, then, is univerfally neceflary to the 
union of two bodies, fo as to form amixt, For inftance; 
if we join two inodorous powders together, viz. fal ammo- 
niac and the fixed alkali, while thefe continue dry no change — 
happens, but on adding a little moifture, a ftrong odour is 
perceivable. Sales non agunt nif foluti, has long been a maxim 
in Chemiftry, and though fome cafes, fuch as the heat, fumes, 
and even flame produced by the union of regulus of anti- — 
mony and corrofive fublimate, feem to prove the contrary, 
yet there is reafon to pelle, that this would not happen 

: was 
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alkali and vitriolate tartar cryftallize in 
the fame form, which might give occa- 


was not a quantity of moifture abforbed from the air. This, 
however, may be laid down, that fluidity in one of the 
bodies is neceflary for combination. The fame degree of 
Attraétion, however, does not fubfift between all bodies; 
there are fome which refufe to combine with one, and yet 
unite with another. Tchus water unites with nitre but not 
with camphor; and fpirits of wine unite with camphor and 
not with nitre. This is what is called Ekdive Attraion, 
and is either abfolute, as in thefe two cafes, or relative, when 
a body unites with another, but will leave it if a third be 
prefented, becaufe there is a ftronger attraction between 
this new body and it. ‘Thus filver and gold may be united 
together ; but if the nitrous acid be prefented, the filver 
joins it, and leaves the gold, Elective attractions may be alfa 
confidered as either fingle or double. There is always a 
‘new combination takes place in elective attration, gnd when 
there is but one, this is called jangle, that is, when a fingle or 
fimple body is ufed to make the feparation. But when 2 
body, which is itfelf compofed of two others, is ufed to fepa- 
rate two bodies; two feparations, and in general two new 
combinations happen. ‘Thus, if the muriatic acid, united 
to mercury be ufed to feparate the nitrous acid and filver, the 
nitrous acid leaves the filver, and joins the mercury, and at 
the fame time the muriatic acid unites with the filver. It 
fometimes happens that a feparation may be effeéted by 
means of a double Eleétive Attraction, which could not be 
produced by a fingle. ‘Thus if the vitriolic acid be joined 
to a fixed alkali, they have a greater affinity, or ftronger at- 
traction to each other, than any fingle body has to cither of 
them. But if the folution of filver in the nitrous acid be 
prefented to them, the filver attracts the vitriolic acid, and 
the nitrous acid and the vegetable alkali attract each other, 
and thefe two forces ating in oppofite directions, overcome 
the union of the vitriolic acid and vegetable alkali, and fepa- 
rate them. ‘Thus if, as in the annexed {cheme, fuppofing 
the attraction between the vitriolic acid and the vegetable 
alkali be {uppofed te be as twenty-five, and that between the 


nitrous 


ga) 
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fion to’ the miftake of them for one” 
another. Whether this be‘ fo or not, there 


nitrous acid and the filyer to be as five; the compound of 
thefe, wiz. twenty five, may be confidered as the power that . 
keeps them in their prefent fituation. But if the attraction’ 
between the nitrous acid and the vegetable alkali be as 
eighteen, and that between the vitriolic acid and filver be 
as twelve, the aggregate. of thefe will be thirty, which: fs 
fuperior to the former, and muft of confequence work’ a 
feparation which neither of the two fubftances fingly would — 
have effected. a 
f Vitriolic 
Acid | 
20 fubfifting 


Vitriolate j Attraction. 
Tartar. * 


Nitrous. - + 4a 
Acid 4 
i 


" 


5 fubfitting | Solution 
Attraction. . ih as 
| } Silvers — 


Vegetable nA) me, | : = 

Aa 21) eS SEE Dee « 

The darts are meant to exprefs the ftronger attraction of 
the body from whence the feather proceeds, to that to 
which the point is direéted, than the body with which it 
was then joined. Thus, in the above cafe, the filver at-— 
traéts the vitriolic acid ftronger than it does the nitrou Aa 
with which it was united; and the nitrous attracts th j 


vegetable alkali ftronger than it does filver. In this cafe 
the pofition of the darts could not be ‘altered, as, were | 
the points placed in a direftion from the vitriolic’ acid to | 
the filver, and from the vegetable alkali to the nitrous acid, | 
it would denote, that the vitriolic acid attraéted filver 
ftronger than the fixt alkali; and that the alkali attracted 
the nitrous atid ‘ftronger than it did'the vitriolic, which is 
not true. In fome cafes, the pofition of the darts may be 
varied, as‘thus : ° At A eee 


Stadiet os 


; ab «tas Ii. Se 
ply 


chch hs bina ae 11 in ea cage, ahold eee 

( Nitrous Acid. ‘Muriatic Acid.) sy : ‘ ; 

olution Pee ee 

S of h Gat a) eee a or tem ae 
Silver. | ; roi 0 W235. « Sub: A 


Mercuryy. ou Jed Uaele 


I, Ni 


(Silver. 
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is not the leaft reafon to think, either from 
our accounts of facts or theory, that this 


$x: | 


‘ ( Nitrous Acid. 


oa | 


Muriatic Acid. 


Mercury. 


This may be further ‘varied; but this is fufficient. In 


fome cafes of decompofition of compound fubftances by 
compound ones, only one new compound is formed. ‘This 
is the cafe in the curdling of foap, fo frequently obferved 
in our fpring waters. In this cafe the darts are put’ fide: 
by fide.” Thus: 


Vitriotic Oils. 
' Acid. 
Selenites. Fr j Soap. 
' Quick- Fixt Al- 
lime. kali. 


‘Here the calcareous earth or quick-lime does not unite 
with the oil, The fame thing happens in chalybeates. 
“Thus x 


PVitriolic Oils. 
| Acid. 
. Soap. 
aon Fixt Al- 
Tron. kali. 


In forming fchemes of this kind on paper, we fhould be 
careful to place the folvent body uppermolt. In general, 
where we can place the darts with both their points either 
upwards or downwards, we may be pretty certain that a 
decompofition will take place, but where they can only 
be placed laterally, or fide by fide, (the laft cafe efpecially,) 
it is more uncertain. In many cafes where the darts are 
iplaced either upwards or downwards, they may be like- 
jwife placed laterally ; but the converfe does not hold, as 
: G fome 


$i 


$2 


sie Minerat weer impregnated 


was “ever and a native foflilé, ' “fince one 
of its component parts, the végetable alkali, 


is confeffedly an: artificial fubfiance. If, 
however, the fact fuggefted by Dr. Per- 


cival be true, of woods "being burnt down’ 
by lightning, we may then fuppofe it 


poffible, as. the vegetable alkali might be 


wafhed down by the rains and impregnate 


a fpring, and; as its attraction to the 


vitriolic acid is {tronger . than; any metallic 
or earthy fubftances, it: would decompofe 
all the earthy or metallic. falts it might 
meet with, and with» their. acid, which 
is always the: Witriolic, form. al ‘vitriolate 
tartar. © I cannot, however,’ adiait this, 
even in thefe citcumftances; to be 4 native’ 
itpregnation for the reafons before ‘given, 


in {peaking of the vegetable alkali. On 


the whole, then, we may fafely reject this 


fubftance from the umber of impregna- 
tions of Mineral Waters. b 


- 5 


fome cannot be varied from their lateral pofition to both the. 


darts: upwards, or both. downwards, and’ it is thefe baie | 


which are here meant. In order to make this moré. cl 


a ‘Fable of Elective Attractions, ba an Manan wets) cs 


belied at the end of this Book. 


° ae via 
Om oF aa 
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As I have before mentioned that the 
two compound parts of this falt are fofiile 
f{ubftances, which bear a ftrong affinity to 
each other, it is certainly not unreafonable 
to. fuppofe: that»they may be often found 
united, -in' which cafe they would form a 
Glauber’s falt. The probability of this 
will appear ftronger when we confider the 
place the foffile alkali holds in the Table 
of Elective Attractions, with refpect to the 


- > TTD = 7 2 . 


4 


_* The form of the cryftals of Glauber’s falt is that of a 
fix fided prifm. It differs, however, in this refpect from 
the foregoing, in that its cryftals are much larger, and have 
their ends obtufely truncated; whereas the others end in 
a pyramid. They-are likewife of a very loofe contexture, 
as containing more water than thofe of any other neutral falt 
whatever. It is of the eafieft and moft plentiful folubility of 
any neutral falt known. It is remarkable to obferve here 
the changes that happen to bodies in compofition. The vi- 
triolic acid, and the vegetable alkali, (in its cauftic ftate, 
in which it always is when it forms a neutral,) attract 
water ftrongly when feparate, and readily unite with 
it. Neverthelefs, thefe two, when combined, form a 
neutral, (viz. vitriolate tartar,) which is of the moft 
difficult folution of any falt of that (neutral) kind. On 
the other hand, the foffile alkali, which makes the alkaline 
bafis of Glauber’s falt, is not deliquelcent, (or liquefiable 
in the air,) and feems to have much lefs attra€tion to 
water ; and yet. Glauber’s falt is of much eafier folution. 

It fufes eafily i in the fire, and is faid to have fome great 
effects upon metals, but thefe are not afcertained. It can 
be decompofed only. in, the manner ip which vitriolate 
tartar is is decompofed. 
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vitriolic acid; the latter attracting the 
foftile -alkali ftronger than any other native 
fubftance known, the phlogifton excepted’; 
and even with refpeét to this there are fome 
doubts... Experience likewife confirms the. 
foregoing theory ; and we'have undoubted 
proofs, that this falt has been found native 
in the earth, and, on account of its eafy 
folution in water, may make an im- 
pregnation of a mineral one, and: indeed 
it is in this ftate it has been generally found. 


Its appearance, however, in the earth 


is not fo frequent as has been imagined, 
another fubftance which refembles it, and 


which {hall be mentioned hereafter, having 


been often miftaken for it. It is, however, 
certainly fometimes a native ee ge Se 
of Mineral Waters. 


Vitriclic 


Mac, 


e4 


Vi TRIOLIC AMMontiac*,: 
From what has been faid | concerning ye 


Ammo- . » | 
aa volatile eet not being a native } foffile 


X. 


” This fubltance is eafily got in ward ary sey! which | 
do not dcliquefce, and are of difficult folution in “water, 
Tt may be formed from vatious combinations, more, indeed, 
than any of the other ammoniacal falts, as its acid has a 
flronger forcé of attraction. It may'be decompofed by the 7 
fixed alkali;’or by forming it into an hepar fislpburesy, and 
oe ad ding any of the other acids to it. 

fub- 


al 
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SabRence, it thould feanh probable, that 
this likewife, which has the volatile alkali 
for one of its component parts, fhould be 
alfo rejected from the catalogue of native 
impregnations.. Experience likewife feems 
to favour this opinion; as no Writer, : that 
I know of, has afferted, that this fub- 


{tance has been ever difcovered i in any Mi- 


neral: Water *. 


sie have’ however, fome doubts if we can 
fafely deny the poffibility of its fometimes 
making a part of their impregnation. It 
has been before obferved, that fal ammo- 
niac was produced by inflammation, and 
that by this means it has been found native 
in the clefts and fiffures of the earth in the 
neighbourhood of volcanoes and fubterra- 
neous fires. ‘That. the vitriolic acid like~ 
wife had been found native in the neigh- 
bouring {fprings, being feparated by the 
fstss. of fire from: the pyrites. 


Should, therefore, any of the (prings 
this impregnated, have the fal ammoniac, 
formed as above, wafhed down into: it, a 


* Hoffman feems to hint, that a falt of this kind was 
fometimes found in the neighbourhood of volcanoes; but 
his meaning isnot very clear. See vol. iii. p. 138. § xxxix. 


G 3 decom- 
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decompofition ane enfue, the’ ‘vitrioli¢ 
acid. uniting with the volatile allealt of the 
fal ammoniac, and forming with it i" i= 


- triolic, ammoniac. To this it may ‘be 
objected, that the vitriolic acid is then’ 


Qi 
in its volatile ftate, in which it will I” not 


decompofe any of the neutral falts. ; | 
cf sSestt 


‘This objeCtion is in part true, “as swe 
have great reafon to believe, that the vitri- 
lic acid is feparated i fire from fulphur, 

in that ftate. 


B Qnisosm 
We know, however,’ by expenlenay that 
if the communication with the air be oby 
firuéted, ‘which feems likely’ to be the café 
in fubtérraneous fires, it foon becomés°fixed | 
when ‘diluted with Water. “Av ‘proof: ‘that 
this fométimes a€tudlly “happens” in ‘thefe © 
cafes is, that thefe “fprings” are Said to | 
change the vegetable * blues to ‘a’ red, 
itiereae the volatile vitriolic acid dith arses 
entirely all :vegetable colours whatever.'> It _ 
is, not therefore. impofiible,, that fome o of. the - ‘ 
fprings, in; the, neighbourhood .. of volcanoes, 
burning coal-pits, and other fubterraneous 
fires, might, if examined, be i con= 
taining a sade of this fabftance,. 


As 


7 
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. As, Ihave not, however, -had) any, op-. 


portunity of making the,experiment,, and, 


ag I before..acknowledged' no, Author. has 
mentioned) :it,.as, actually, difcovered, what 
has | been faid. above mutt.be confidered 
onlyias theory that, bears) fome appearance 
of. probability... I .cannot, therefore, reject 
this fubftance from the catalogue of pofli- 
ble impregnations of. Mineral Waters. | 


We now-come to the fecond arrange- 
ment of Neutral Salts, UZ. thofe which. 
have the Nitrous Acid in their com po- 
fitionssoThei-firt of thefe -that.occurs in 
order is poramoq. Nitre,5 98 21071 


7 ? 
ahs it ELV tik S 


Common NiTrRe*®.._ y i 
I mentioned before, in the account of 
thie Nitrous: Acid, that it was never # found 


2 os ‘Phe’ roe of Nitre ie melt, per deliguiugn, it in, .a. 
moift, nor calcine i in a dry air. Their forth is that of a fix 
. fided prifm ; and,-when very perfedt, | terminate, at one end,’ 
in a pyramid of fo many fides. It isof.a middle folubility, 
between Glauber’ s falt and Vitriolate tartar; but the 


different temperature of its menftruum makes ‘a greater! 


difference i in its folubility, than any of the neutral falts. 
It is of ealy fifion in the fire. By application of ‘the 


phlogifton it may be decompofed without going firft into _ 


the form of an hepar fulphuris. Hale’s Experiments thew, 
that it contains much :fixed: air, which, during its de fla. 
gration, 1s rarified, and ,explodes with violence; and hence 
is the foundation: of exploding mixtures, particularly gun- 
powder, | bad 

| G 4 a native 


Commor 
Nitre. 
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a native foffile, either per fe, or in come 
pofition. Some traces, indeed, ef a nitrous! 
falt are {aid to’ be found in fome wate: 

but there-is reafon to believe, that it was 
accidentally wafhed down from the fur- 
face, where (in the putrefying” foil) it is 
copiouily generated. On this account, and’ 
as its alkaline bafis is always an artificial’ 
fubftance, it can by no means be admitted. 
as a native impregnation of fprings. 

: Curic Nig kee pee 
‘By what has been before faid; concern=: 
ing the nitrous acid, it appears, that this. 
falt can never be found native in Lane 


Waters. - 


- 


No Acti that I aay oes itt has, 
ever aflerted its ; shone if the nitrous acid. 


ati sry 


as common falt i iS donradnenio ¢ in ie de= 
gree, in every {pring hitherto" difcovered, 
and its alkaline bafis bearing a ftronger 

* Cubic Nitre agrees'nearly altogether with ‘Nitre in ‘its: 
properties, and differs only in the form of its*cryftals, which 
are, like Nitre, fix fided; but thefe fides are of a rhom- 
boidal figure. 


affinity 
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affinity with the nitrous acid, than with the 
muriatic with which it was united, the 
common falt would be decompofed, and a 
seas De! — in its place. 


Did this ever gr ES it would ac- 
count for. the. prefence. of. the muriatic 
acid alone in {prings, as afferted by fome 
Writers, though on fcarce fufficient foun- 
dation. | | rt 


g ‘i 


“As, feede j its neath bafie. 3 is con- 
feffedly a native fubftance, both in its fepa- 
Tate ftate and in compofition, it fhould not 
feem unlikely, that Cubic Nitre might be 
met with in many of the. {prings i in great 
cities, where, by communicating with pu- 
trefying bodies, they may have received 
an impregnation from the nitrous acid or 
‘hitrous ammoniac. Impregnations, how- 
ever, of this kind, as happening only in 
accidental circumftances, and being pro- 
duced by means evidently artificial, cannot 
be admitted into the catalogue. In con- 
fequence of this, therefore, Cubic Nitre 
mutt be excluded, 


NirTRous 
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atvendgege AmMontac’ 


| ron dthatobes béets |deetiabltedecsailee 


cerning the nitrous acid and the volatile 
alkali, the two component parts of this 
falt, we may-conclude, that the Nitrous 
Ammoniac can never, except! in“circum- 
cumftances that cannot fairly be “afcribed 
to Nature, be found native in fprings. KK 
is, in all probability, never produced except 
in confequence of + putrefaction, which 


was before-mentioned, as not taking , g place | 


ata fufficient depth in the earth 


pregnate a running water.’ For a ee 4 


explanation of this, the Reader may Bd 
back to what has been faid concernin 


Nitrous © Acid, the’ Volatile Alkali,” a ie 4 


Nitre. 


~The next order of Salts i is of thofe w sdk 


have the muriatic acid in their, -compofi- 
tion, the firft of which is Digeftive Salt. 


* The Nitrous hak ete affumes ‘a lefs Holid Conererion? 


than the Vitriolic, or even common Ammoniac; ; Atisvery! 
deliquefcent, and ‘diffolves eafily in fpirits of wine. Its 


moft remarkable-property is, that it’ inflames, and ‘explodes: ; 
per fe, which fhews how. dificult it is to affume. AES a 


charaéteriltic of bodies, fince this contradiéts that general 
given of faline fb itancet 
‘+ Some shave imagined, though on no very 2 good grounds, 
that the Nitrous Ammoniac is fometimes produced during 
the inflammation of burning bodies. If thie be the cafe, 
x 


ae. 4 b 
— 


4 


rience SALINE SUBSTANCES. OF 
Digestive” Be-phdes 


This is “eafily “determined not. to “be a Diceftive 
native fubftance, the Vegetable Alkali hav- Salt 
ing been before proved not tobe found 
below the furface of t the. earth. | Granting, 
however, that it fhould be fo accidentally, 
°5 in, the, cafe, before-mentioned, of woods 

being: dct. on fire. by, lightning : ‘this falt 
could, not be formed, as the muriatic acid. 


oo m@he* ee Be 


is never found a native fofiile, except when. 
combined. ‘with’ the “sfotfit alkali 3 in form. 
| of ‘common falt,. which i is, ‘not decompofed 
by the Vegetable Alkali... ‘It amay therefore 
be fafely excluded from“ the catalogue | of 
Impregnations of Mineral Waters, che 


2 iF 


uate SC 8a oN’ Aes anti 


M4 7. 
gurls <a 


rid cae , - | ; 
it might he pofiibly Gana in nj which rife in ‘ 
neighbourhood -of -volcanoes, -or fubterraneous -fires, fuch 
we were mentioned in frown of the vitriolic acid. 


~* This fubftance refembles common -falt in moft refpects. 
Its cryftals are cubical, like thofe of common falt, and can | 
be got firm and folid much more eafily. Sdithe Chemiits 
have fancied that there was fome other difference, but 
their proofs are not fatisfactory. More will be known of 
its qualities when we.come to fpeak of common falt. 


+ This -is too,well known to need much: defcription, fo 
fhall only mention a few of its charatteriftic marks, 'The 
¥ FP eA form 
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earth, and fo common an impregnation of 
fprings, that {carce any have been difco- 
vered entirely divefted of fome traces of 
this quality. It is found native in the earth 
in much larger quantity than any other 
faline body that we know of. It is like- 
wife. more univerfally difperfed, ‘though | 
very unequally fo. In confequence of this, 
we meet with many more degrees of this 
impregnation » than of any other faline 
fubftance, it being found from quanties im- 
perceptible to the fenfes, to that of a fatu- 
rated folution. In this ftate it is, I believe, 


always pure, though in the ftate we get it, 


there is almoft always a fuperabundant. 
portion of abforbent earth adhering’ to ‘it, 
but this is owing entirely to the heat ufed 
in the boiling neceflary for the cryftalliza- 
tion; part of the acid being diffi ipated, 

and the alkali changed in fome degree 
into an abforbent earth. If the cryftalli- 


form of its cryftals, when carefully made, is that of an 
exact cube, In the fire it decrepitates like vitriolate tartar,. 
Kt diffolves in two thirds its weight of water, and in equal. 
quantity, whether the water be cold or hot. It is not fo 
fufible as nitre, or fo refractory as vitriolate tartar. It may 
be decompofed by force of fire, with addition of any in- 
flammable fubstance, or, In general, by elettive attraction. 
It is agit but in what proportion is unknown. 


gation, 


a 
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zation, however, be ‘performed with ‘a 


‘moderate degree ‘of heat, and ftopt in 


proper ‘time, | the “falt may be got per- 


‘fectly pute. ” We may therefore conclude, 


that it is in’ this’ fate. that it exifts in 
EO adh ot ix Tt 


Sat AMMONIAC*, 


_ It was long thought that this was a na- 
tive fubftance, but this opinion is now 


found to be erroneous. It has been alrea- 


dy mentionéd that it was fometimes found 
in the neighbourhood of volcanoes, and 


other fubterraneous' fires, and chiefly in 


the cracks and fiffures. from whence the 


-fmoak iffues; many inftances of this are 


to be found in Britain. 


In this fituation, therefore, it might un- 


doubtedly be wathed down by the rains, 


~ * The cryftals of fal ammoniac are in form of a ftar.. 


~ . Thofe that I have feen had four points; but fome have 
-afferted, that they have fix points. It deliquefces in moift 


air, but readily affumes a concrete form. It requires thrice 
its weight of water to diffolye it. It diffolves in alcohol, 
and fufes in a gentle heat, in which it rifes entire in flower, 


without any decompofition, for which reafon it is purified 


_by fublimation. Its being found native in the neighbour- 
“hood of burning mountains, &c. has induced an ingenious 
Chemift to think, that all the acids are convertible by in- 
_flammation into the muriatic. 

and 
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and, impregnate any ftream it might meet 
‘with. I have, -however,. before given it, as 
-my, opinion, that this would not conftitute 
a native impregnation; . it; cannot, there- 
fore, be received into.our catalogue as fach, 


We now come to the laft arrangement 
of neutral falts, Vide) Of a compounded 


Rin coinpr aldtes TARTAR. 9913 


The firtt of thefe that, occurs, is rege- 


nerated Tartar. tag 


From what has been Betere faid’ con~ 
cerning the component parts of this falt, 
it may be eafily infetred! she it never is, 
nor can be found native.) © 8 

The vegetable acid, though a ala. 
production in. the way of vegetatio tion, is 
-never-found below the farfaee-of the-earth, 
and the vegetable alkali, the other. compo- 


“nent part, is not, in any aye» a native 


" 7 am 
sy THe 


fubftance. | argh ca rie. 


o* mal 


SALT “OF Roowen LB. oli finn 


Phe next in order is the falt of Rochel . 
which, may. be, excluded on the > deme ao- 
“count 
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- count as the laft mentioned, fince although 
its alkaline bafis is a native foffile body, yet 
as the vegetable acid is not fo, they can 
never be found native in combination ; on 
this account, therefore, it muft be excluded, 


‘VeceTasre Ammontac. 


‘The lati in. the catalogue ‘af the neutral 
Salts is the Vegetable Ammoniac, commonly 
called Spiritus Myndereri. © 


For the reafons before given in {peaking 


ef the two foregoing fubftances, it will be 


‘eafy to fee the reafons which muft exclude 
this likewife. 


From what has been faid, we find that 
the following are the only proper faline 
fubftances that can be expected to be found 
native in any Mineral Water. 


Simple. Acid Vitriolic acid per fe. 
| t121:§ Foffile Alkali per fe 

Alkali} yolatie Alkali very dubious 
~ ¢Glauber’s fale . . 


Compound Z Vitriolic Ammoniac very dubious 


(Common falt 
< Sal Ammoniac very dubious. 


CHAP. 


95 


Vegetable | 
Ammo- 
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CHA Py ah savenl ieee 
oO Iiecitheae partite impregnated 


with inflammable S ubjftances™. 


HE ingenious Author, whofe divi 
fion of bodies has been chofen’ for 
the plan of this Work, has ‘arranged: in- 


flammable fubftances under three heads, 


-Divifion viz. Oil, § ulphur, and Ardent Spirits. 

<a ecgine From the prefence of one of thefe in their 

fabftances. compofition, it has been’ faid that all bo- 
dies derived their inflammability. | 


There feems to be, however, great 


reafon to believe, that to thefe might be > 


Wr 


~- 


* A body is called inflammable when, on the contact of 


a burning fubftance, it catches fire immediately in the part — 


touching that fubftance from whence the fire is propagated 
over the whole mafs, rill all of it, or the greateft part, is 
entirely confumed, ahd the reft reduced to ‘ales: During 


this a luminous vapour, called flame, floats onthe furface of 
the burning bedy. Some have denied this Jaft circumftance 
to be an univerfal mark of-burning bodies, as charcoal has 


the fire propagated from a {mall part of it over the whole, 

which, undoubtedly, gives it a place among inflammable 

bodies, yet emits no: fame from its furface. It is found, 

hewever, now, that a ftream of air blowing on charcoal will 
— caufe it to flame like other inflammable fubftances, 


added! 


| 
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added an inflammable vapour, or air; fome, 
indeed, have thought that this differed only 


from oils, or ardent fpirits, as the vapour 
of water does from liquid water. 


There feems to be good reafon for be-= 
lieving that an inflammable air exifts, 


which is permanently in that ftate. But - 


as this differs fo much in its form from 
other inflammable fubftances, it fhall be 
treated of under the head of Aérial Bodies. 


I fhall treat of the foregoing inflamma- 
ble fubftances in the order they are placed 
above: The firft of thefe is 

Sate SR AES SAE Be 
On ran. 
Oils are divided into vegetable, anirnal, 
and foffile, and the two firft are again fub- 


divided into exprefled, effential, and empy- 
reumatic. 


* Oil is defined to be an inflammable Auid, and not 
mifcible with water, without the mediation of fome 
other fubftance, All inflammable bodies were fome time 
thought to owe their inflammability to an oil which they 
contained, becaufe there is fome appearance of oil in ardent 
{pirits, aie fulphur confifts of vitriolic acid, an@ fome 
inflammable matter, which was fuppofed to be an oif. 
This notion is, however, now doubted, though they fill 
attribute the inflammability of all three to one common 

principle, which differs in its nature from any of them. 
This 


Oils,veges 
table, ani- 
mal, and 
foflile. 
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Vesctible: 
and ani- 
mal oils 
not found 
native in 
Mineral 
Waters, 
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VEGETABLE. Sa UANIMAL “Olrs not 


found native in MINERAL WATERS. | 


It is very | ‘obvious, ‘that no oil of the ve- 
setable, or animal kind, can be ever 


found a foffile fubftance, and, indeed, there 


is reafon to believe, that if any_ quantity 


~ 


“ sa tht 
This principle has never been fhewn tos ill, a an ib indeed 
is rather imagined than known; though, indeed, there is : 
very great probability in favour. of its. exiftence: It is 
called in Chemical books, the Phlogifton. 
~ Expreffed oilsare fo called from their being contained in 
certain cells of animal and vegetable fubftancés, and being 
produced by breaking down thefe cells by preflure. They 
are of a mild bland tafte, ,have no peculiar odour, and are 
not mifcible with ardent’ fpirits, Wax and fat belong to — 
this clafs. 

Effential oils have an‘acrid tafte, and remarkable odour, | 
whiclr is the fame with that of the fubftance from.which — 
they are got. From their being fuppofed to contain the — 
active part, or eflence,, of the bodies from which they were _ 
extracted, they have got.the name of Effential. They are 
Tombtinres: though improperly, called Diftilled Oils, as they | 
may be got often by fimple expreffion only, as in the rindg | 
of fome fruits, as oranges and lemons, M‘quer has con- } 
fined ‘effential oils to the vegetable clafs. But mufk and — 
caftor, though procured from animals, are effential oils. | 
Balfams and refins likewife belong to them. They all | 
diffolve in {pirits of wine, in which they we from, 
exprefled oils, : 


Empyreumatic oils are ‘acrid to the tafte, ey ftrong ney | 
odorous, but their odour is mach the fame from whatev 

fubitance they are got, and fecms to be acquired by the | 
application of a certain degree of heat, from which they | 
have derived their name. They diffolve eafily in {pirits | 
wine. "kar belongs to this o¥afs. } 
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of, either of thefe fhould be by any artifie 
cial means introduced into the earth, that 
it. would there be changed in its nature, 
and acquire the properties of the foffile oil. 


In confequence of this, they ‘mutt be 
excluded from the catalogue of native ims 
pregnations of Mineral Waters: And this 
opinion feems fully confirmed by experi- 
ence, as there does not feem to be any 
traces of any fubftance of this kind difco- 
verable from the analyfis of any water hi- 
therto examined, 


eS 


The only native fabitanee then of this ) 


kind found below the furface of the earth, 
is the foffile oil. 


FosstLre Ort, per fe. 


This is plentifully depofited in many 
parts of the fubterraneous kingdom, and, 


though under different forms, owing 


the admixture of other bodies, is originally 
of one fpecies only. 


"When in its utmoft purity, it is pers 
feétly thin and tran{parent, of a peculiar, 
yet not difagreeable odour, and acrid’ tafte. 
In this ar however, it is very rarely feen 

| H 2 native. 


Foffile Oik 
per fe. ° 


oOo 
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Pracsily ah “Its Beith common form is to be 
of the confiftence of a balfam, and of a 
brown colour. It is fometimes found. in 
both thefe ftates, flowing out from the 
éarth by itfelf, or joined with Water, but 
more frequently the latter. In its feparate: 
ftate, of which J am now {fpeaking, it does 
not admit of an intimate, or, properly 
fpeaking,.a chemical union with Water, 
by folution or mixture, but only of diftu- 
fion through the body of it. A isge 


? | 1 e } VT Ty , 
This, however, is often fo minute, as 


to have the fame appearance, and exert 


like effects with a chemical combination. | 


From the vaft quantities of this fubftance 
that have been difcovered below the earth, 
we might éxpeét to fee it more frequently 
in fprings. The caufe of this feems' tobe, 


that it is moftly ina very impure ftate, 


and united with fubftances wareh. tender 


it of a hard confiftence. a 


When thus combined, it is in a ftate off 


too. Abad concretion to be united with 
Water, which, 
ferved, cai only admit of an union with © 


as has been before ob-— 


+ ov 


it°in the way of diffufion. } 
| Thus 


t 
{| 
| 
i 
\ 
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Thus we fee fprings flow through nu- 
merous beds of pit coal, yet do not re- 


ceive from them. any. impregnation of 
this kind. As, fiwever, there are unquef- 
tionable proofs of its being fometimes 
foundinative inia fluid form, and as feve- 


ral {prings: have been: difcovered contain- 


ingeitein: its feparate ftate,- it muft un- 
doubtedly be ranked in: the catalogue of 
native isi mieaaeee 


ie SS. I LE O i Heel form. 


It has been before remarked to ‘be a 
quality of alkalies to unite oils with water 
in form of foap. As the foffile alkali.is con- 
feffedly found native below the furface 
of the earth in its feparate ftate, it is 
poflible to fuppofe that. by this means the 
foffile oil might be combined with Mine- 
ral, Waters, in a more intimate manner 
than by that laft mentioned, of fimple 
diftufion. 


There feems tobe, however, . fome 
objection to this, wv7z. that alkaline. falts 
poffefs this quality only in their canttic 
ftate, which doe’ not appear to be the cafe 
with the foffile alkali, as that, when found 


mS 1 atv 


Tor 


Foffile Oil 
in a fapo-, 
naceous 
form, 


Jo2 


therto been.imagined.. ©.) ..n¢ 
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native in a. ‘folid form, i is generally ‘eye 
tallized, which is commonly accounted a 
mark that an alkaline falt is ina mild. oe 
or faturated with fixt ae 


From ‘the ealy bp Rallisisiiie of ahs! 
foffile ‘alkali from ‘the Mineral Waters that: 
contain it, we may fuppofe that itis*cons' 
tained in them in‘a mild ftaté Jikewife.) 
But it has been of late. difcovered, that ery=: 
ftallization is not fo certain a criterion of 
the mildnefs of alkaline ssi as ae a 

its feems’ a true one, indeed, with refpe® 
to the vegetable alkali, but is by. no ‘means’ 
fo of’ the foffile and volatile alkali, which’ 
will cryftallize when in fome degree cauftic.’ : 
It does not feem. improbable’ ‘that it may 
be in ‘this ftate in Mineral Waters,’ and if 


- fo, would undoubtedly’ contribute ‘to’ the 
‘more intimate union of them with ay ‘only 


fubftance. 


“This conjecture feems mote probable, 
as there ‘is very good authority for afferting’ 
the exiftence of Mineral Waters. of this } 
kind, though the inftances are very few. 


It 
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It Heath, 5 et ie admitted tatD > the 
catalogue of native ai 


iP EB Be. T. i 
SULPHUR... 


Whether Sulphur ever makes a part of Sulphur. 
‘the native impregnations of Mineral Wa- : 
ter, has long been a matter of ereat dif- 
» pute among the Writers on this fubject. 


fee hi the point is of fome confequence, 
_ and has been both combated and fupport- 
“ed in an able manner, I fhall lay befor¢g 

the Reader the fum of the arguments on 
both fides, which have been well collected 
6 by. the ingenious Dr. D. Monro, and fub- 
_ join.afterwards fome..obfervations of amy 
: own relative to this point. 


Firft, then, it has been alledged, in fup- 
' portiof the opinion, that Sulphur is a native 
impregnation of Mineral Waters : 


* That the foetid fmell of fome waters 
refembling Sulphur, is certainly not owing 


e Philofophical Trenfactions, Vol. LI, Art 28. 
H 4 to 


IO4 


1a ¥ Aas 
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to mere ftagnation, and a confequent putre- 
faction, as many of them have” a brie 
current, 


secondly, That putrid 1 rain water, and 
many chalybeates' turned putrid by keep- 


ing, .dg not difcolour metals; neither do 


they cure, cutaneous diforders, as ‘many, of 


» thofe. waters called fulphurons do, ot 


Thirdly; ‘That’ the fava, flavour! ea 


_eftects-of fome waters, and of their ap nits 


in, difcovering. metals, are perfelly , imilar 


‘ to thofe produced. by , the artificial folutions 


of Sulphur and of its vapours. « . 


oso \% 


Fourthly, ‘That many waters,*called fal- 


“phurous, contain ‘the -native: foffile alkaline 
“falte which ‘is’ capable: of diffolving, and 
keeping mais: a {mall portion of Sul- — 


phur. 


mY a ae FS 


Pifthly, That a segue or incipient 


precipitation, is produced in feveral of thofe 


waters by. dropping acids into them. 


x 


Sixthly, That. a. white heavy mucus is 
commonly precipitated on the fticks or 
grais over which fuch waters pals 5 and 
that at feveral fountains this mucus burns 

blue | 
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‘blue and fmells of Sulphur, and that true 
yellow flowers of Sulphur have been got 
by fublimation from the’ mud He beatit eed ‘ 
from fome of them. : 


Seuénthlid That. a true 6) real Sul phur 
has been found floating in fome cold ful- 
| eee waters. 


‘Sach are the principal arguments hi- 
‘ ‘therto employed to prove the exiftence of 
f “Sulphur i in Mineral Waters. 


-In’anfwer to thefe it has been. alledged, 
that Sulphur can be diffolved in water only 
by means of an alkaline falt; which gives 
the water a yellow colour, and on aaiieien 
of acids an hepar fulphuris i is precipitated. 


> But it is faid, fpeaking of Aix la Chapelle 
he, that thefe waters are clear and 
‘colourlefs, and that mineral acids preferve 
its pellucidity, and prevent its becoming 
milky and dropping a fediment. 


yy Secondly, That the waters themfelves 
are not capable of. diffolving either their 
sown or an artificial Sulphur. 


> Thirdly, That as to the Sulphur found 
adhering to the pipes through which the 
water | 
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swater flows, it does not proceed from the 


waters containing the Sulphur ; fubftantial 4 
diffolved in them, but on account of - their 
being impregnated with a phlogifton and 


an acid, the principles of Sulphur, which 


being in a volatile ftate are fublimed, meet 


‘on the furface of the conduits, and: there 


unite into a true and perfect Sulphur,:which 
did not naturally exift in the water; and 
likewife, that part of this Sulphur, falling 
back again into. the water, is precipitated to 
the bottom, which gives the mud a black 
colour and other fulphureous ab heed 


That the fetid fmell, and property bf 3 
tinging metals, which many of the cold 
waters. called fulphureous have, are entirely 
owing to their containing an oily matter, 
and undergoing putrefaGion, which all 
‘waters -are fubject ‘to, and that. on trial 
none have given any clear and certain 
proofs of their containing Sulphur, 


| ‘That. the flowers of Sulphur, alledged tal | 
have been obtained by fublimation from the 
mud of fome of thefe waters, were’ gene- 
rated by the force of fire, fabliming \and 


 ancorporating the phlogiften and vitriolic. 


acid, | 
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acid, which were ? not’ before intimately 
united together! ia’ the waters. 


“Thefe are the eae arguments which 
have been made ufe of by the moft eminent 
Writers on both fides. 


) And: here I cannot help obferving, that 
the, ufe. ofthe, term. Sulphur, in an in- 
definite, fenfe, has occafioned much con- 
fafion, |, ‘it having) been, applied: to. that 
fabftance.in fits: proper. form, and to the 
feveral forms of hepar fulphuris... Thefe 
it is of . confequence to diftinguifh, as 
fulphur thus united acquires different pro- 
pertics, from any it pofleffed in its fimple 
ftate; and moreover, the different kinds 
of hepat fulphuris are endued with qualities 
varying one ftom the other, as I ‘hall 
foon have occafion to obferve. 


‘To remedy this inconvenience, there- 
‘fore, whenever Sulphur is mentioned in 
the enfuing Work, I defire it may be 
underftood of Sulphur in its proper form, 
or not combined with any body that 
changes its nature. 


I propofé then to confider, firft, Simple 


papi as an ingredient in the compo- 
fition 
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fition of Mineral Waters; and: afterwards 
the two varieties of hepar falphuris.. 


SULPHUR per fe ail 


This fubftance is undoubtedly . fear! 
native in the earth fometimes, though 
rarely, in pure bright yellow’ femi-tran{- 
parent ‘mafiés, but more commonly® in 
opake ones, of a greenifh, greyith, or other 
colours, intermixed with’ earthy and: ‘ftony 
matters. “But the “principal “matrix ” of 
Sulphur is the ferrugineous’ ore, called, 
from its colour and ee fire’ with ae 
¥ellow pyrites. | figius 


As the proportion. of Sulphur here 7 
very. large, it. appears, to contain a con- 
fiderable quantity in its native. form, | anc 
this feems to be the cafe with “feveral 
others of bs metallic ores. 


a 7" ss 


But .in. this ftate Sulphur i is totally. in- 
foluble * in water, and may; therefore. be 


*ExpeEeRIMENT I, 


Two drachms of wafhed flowers of fulphur were added 
-to eight ounces of diftilled water, heated. to 120 degrees. 
5 9 ae were fuffered to ftand four hours together, in‘a clofé 
~yeffel; and then filtred of The liquor bad not ‘the’ leaf 
; tale 
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fafely rejected, in its diffolved ftate, from 
the catalogue of native impregnations. 


Notwithftanding thefe arguments, I am 
inclined to believe, that Sulphur, in its 
pure and unmixed ftate, makes a part of 
the compofition of feveral Mineral Waters. 
In thofe of Aix la Chapelle, for inftance, 
it is found pure, and in large quantity, 
daily. feparating from them; and though 
a great Writer, whofe argument on this 
head has been lately mentioned, has at- 
tempted to elude the force of this circum- 
ftance ; yet I apprehend, his reafoning, 
though ingenious, is {carce fatisfactory. 


__] have been credibly informed, that at 
Aix la Chapelle the Sulphur.is not. only 
found on the furfaces of the refervoirs and 
conduits, which lie above the water, and 
into which it fublimes, but that the pipes, 
through which it runs, are uniformly lined 
en all fides with Sulphur ftrongly adhering 


taite or fmell of fulphur, nor did any precipitation happen 
en adding a folution of faccharum faturni in water. 


-Exrperimenr IL. 
A lump of yellow pyrites, previoufly wafhed, was boiled 
an hour in two pounds of diftilled water, without imparting 
the leaft fulphureous i impregnation that could be difcovered. 


to 


109 


sis 


Of MiInERAL WaTERs impregnated 


to them, and. of an equal thickneds, refem- 
bling much more a gradual precipitation 
from the water, than (as he fays) pisces 
that have accidentally dropped in’ from niet 
places into which it had fublimed. - 


He himfelf allows, that the waters con= 
tain the component parts of Sulphur, | “viz. 
an acid, and the principle of inflammability, 
and as thefe two attract each other more 
ftrongly than any other body, what reafon 
can be given why they may not be fuppofed 
to unite when intimately applied to each’ 
other, as floating in the fame fluid, as ‘well- 
as when fublimed together from it! sigan 


But, by his own account, fublimatton i is 
not neceflary to unite them, fince he after- 
wards tells us, that thefe waters, drank for 
fome time, give a fulphureous {mell to the 
whole body, tinge the patient’s linen” of 3 
yellow colour, and even tarnifh and turn 
black filver carried in the pocket. | riety 


The ingenious Dr. Monro has okie aR, 
likewife, that thefe waters cure the itch, | 


or other cutaneous diforders, in the fame 


manner as Sulphur, which is no quafity of 
either of its component parts when feparate. © 
The fame. learned Author has mentioned 

feveral 
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feveral inftances, from good authority, of 


Sulphur being fo largely contained in fome 
waters fo as to be got by 8 he 


It feems waft likely to fuppofe, that 
in thefe waters the fulphur is {ufpended by 
means of a fubtile diffufion. Were it 
diffolved in them by means of an alkali, it 
would manifeft itfelf by its tafte and {mell, 
refembling a rotten egg, or fcowring of a 
foul gun barrel; yet fome of thefe waters, 
though they have a fulphureous tafte and 
{mell, are yet very diftinguifhable from 
that of the hepar fulphuris. Add to this, 
that the waters impregnated with hepar 
falphuris do not fpontaneoufly depofit their 
fulphur in the manner thofe of Aix la 
Chapelle do, and when {trong fhew a pre~ 
cipitation on addition of acids, which is 
not the cafe with thofe containing fimple 
falphur. The like argument will hold 
againft their impregnation with fulphur by 
means of quick-lime, as it does not eafily 
feparate when thus diflolved ; and moreover 
fulphur feems to be contained in fome 
waters in larger proportion than could be 
done by thefe means. If, therefore, it be 
admitted that fulphur may be contained in 

a Mine- 


Iii 
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a Mineral Water in a diffufed ftate, it will | 
rationally account for.the {pontaneous pre- 


cipitation. of. it from. them, as at Aix la 
Chapelle, and will obviate the objections 


drawn from chemical experiments, fucly as 


its net being precipitated by; acids, -@e. 
as in this ftate it is not in the leaft affe@ed 
by them. To this, perhaps, it may be 
objected, that although it cannot be denied. © 


that fulphur is fometimes found native in 


the earth, yet that it is then either, in a 
hard compact form of cryftals,. or united 
with other fubftances; which give-it.aftill | 
firmer concretion, as in the cafe of pyrites, 
in either of which ftates it feems very un- 
likely to be carried along with a current 
of water, and for a time at leaft. fufpended 
in it, which would require the moft minute 
divifion poffible of its parts. ‘To this, how- 
ever, it may be replied, that moft of the 


{prings in which there is reafon to. believe 
7 aes is contained in this ftate, are of — 


the thermal kind, and which probably owe 
that quality to fome fubterraneous fire ad+_ 
jacent to the current of their ftream,) as 
it rifes to the furface. It is well known; 
that Sulphur, when air is excluded, may 
be fublimed by mere force of fire, from 
pyrites — 
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pyrites. in: its pure. ftate in form of flowers: 
It is not unlikely, then, that Sulphur may 
be thus accuimulated in fome fubterrane- 
ous caverns, too deep for our refearches, 
into which it may have been fublimed, 
and thus intermix with the current 
of a {pring pafling through it. This will 
account. for its being thus contained ih 
the water, as in the form of flowers it is 
the moft minutely fubdivided poflible, and 
of confequence the moft likely to be car- 
ried along with a {tream of water: 


The ingenious Mr. Macbride has, by an 
experiment of his, fuggefted a method, by 
which a {pring may be impregnated with 
Sulphur, in its pure ftate, in the way of {o- 
lution. 


He made a folution of Sulphur in Water 
by means of quick lime, and by injecting 
currents of fixt air upon the furface of it, 
found the calcareous earth to precipitate, 
leaving the Sulphur diffolved in the Water. 
I fhall {peak of this more largely when I 
come to treat of Waters impregnated with 
hep. fulph. cum calce viva, but fhall ob- 
ferve here, that, granting the fact, it does 


not appear to be the cafe; in all Waters that 
I con- 
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Hepar 
fulphuris, 
with an 


Alkali. 


to be a pure Sulphur, and the black colour 
induced on a paper, moiftened with a! 
folution of Sacch. Saturni, thew this. very 
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tain pure Sulphur, as fome of them feem 


to contain it more plentifully than could 


be done by this means ; and moreover, by 
Mr. Macbride’s own account, the Sulphur 


‘thus diffolved, does not fpontaneoufly pre- 


Cipitate as it does from fome of the Sul- 
phureous Waters. 


I am, therefore, though not without 


" fome degree of doubt, inclined to admit 


Sulphur in this form into the catalogue of 
native impregnations. 
Hepar Surpuuris with an ALKALI. — 


There is not the leaft doubt that this is. 
frequently found native in fprings. Its 


{mell and tafte are fo difcernible, as to leave 


no room for a miftake of this for any other 
fubftance. ; 
| 

Moreover, the blucifh white precipita- | 
tion, which feveral of them give on addition 
of acids, and which, when colle¢ted, proves’ 


| 


clearly. Some have incautioufly rejected 
this from the catalogue of impregnations, 
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as it was not to be difcovered in the refi< 
duum left on evaporation. 


This, however, is not a fuflicient reafon, 
fince, if we were to make an artificial 
impregnation of a Water of this kind, of 
the fame ftrength with what we fee it in 
fprings, we fhould difcern no traces of 
hepar fulphuris in the refiduum left on 
evaporation,.as that fubftance fuffers a de- 
compofition by folution in Water, and, 
moreover, the Sulphur itfelf would be dif- 


fipated by the degree of heat and continu= 


ance of it neceffary for the evaporation. 


‘The frequency of this impregnation are 
gues ftrongly in favour of what has been 
before advanced, viz. that the foffile alkali 
is not always found, when native in the 
earth, in a perfectly mild ftate, as, when 
faturated with fixt air, it unites very im- 
perfeétly with, and enables water to dif- 
folve but a {mall portion of Sulphur ; 
whereas fome fprings are largely impreg- 
pete with hepar fulphuris. 


Tis almoft needlefs. to Nea that 
this circumftance corroborates the opinion 
before Bouereg: that the foffile oil is fome- 
rea times 
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times found in {fprings in a faponaceous 
_ form. 


On the whole, then, there is no doubt 


that this fubftance is a native impregnation 
of Mineral Waters. 


HEpPaR SuLPH. with Ousgaees 


Hepar Calcareous earths, when deprived of 

eta their fixed air, unite with Sulphur in the 

ete fame manner with alkalies, and poflefs | 
the fame property, though not in fo great 
a degree, of rendering it mifcible with 


Water 


As calcareous earth is fo generally dif- 
perfed through the fubterraneous kingdom, ~ 
it fhould feem likely that Sulphur might — 
be frequently found in this ftate in Mineral 
Waters. 


The fame objection, however, occurs _ 
here, as in the laft mentioned inftance, — 
viz. that calcareous earth is moftly found — 
“united with fixt air, in which ftate it will 
not unite with Sulphur. 


This feems proved by on hardnefs andi | 
firm concretion of many marbles, which | 
probably owe thofe qualities to the fixt ait 
ferving as a bond of union, as fuggefted by _ 

the 
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the ingenious Mr. Macbride. ‘This opi 


nion is fupported by their ftrong effervef- 
cence with acids. Other earthy bodies, of 
a more mixt nature, which are of a very 
firm texture, feem to owe their cchefion to 
the calcareous earth interpofed between 
the other parts, which, being faturated 
with fixt air, keeps them together. 


Thus we fee many ftones which fall 
into pieces on calcination, though but a 
fmall part of their compofition confifted 
of calcareous earth. 


Calcareous earth, likewife, though of a 
loofe texture, is found united with fixt 
air. Thus chalk, whofe concretion is 
very flight, effervefces {trongly with acids, 
and has fearce any effect upon Sulphur, 
Thefe reafons lead us to conclude againft 
the probability of the exiftence of this 
impregnation. Yet I am inclined to think 
that the rule is not univerfal. 


And here I mutt obferve, that both 
alkalies and calcareous earths will unite 
>with fixed air in different proportions, fo 
as to form different degrees of cautticity. 
Whether the fixt air in this cafe, when 
infufficient to faturate the whole, unites 

Eg itfelf 
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itfelf to a part, rendering that perfectly 
mild, and leaving the reft cauftic as before ; 
or whether it affects the whole, and is 
equally difperfed over it in lefs proportions, 
fo as to form. a kind of intermediate ftate 
between caufticity and mildnefs,. would be 
a curious queftion. 


From analogy of acids and alkalies, the 
‘former would feem probable, but I think 
obfervation and fat favour the latter 
epinion*. 

Thus much is ceptain, that feveral foffile 

odies, when firft dug, are in a ftate of at- 
tracting fixt air from the atmofphere. 
Thus chaik does not effervefce with acids 


fo ftrongly when firft got as when kept 


fome time, and moreover by that acquires 
a creater degree of hardne(fs, which can be © 
only owing to its attracting fixt air. Many 
kinds of ftone, likewife, when firft dug, yield 
eafily to the tool, fo as to be worked with 
equal eafe as wood; but when ufed in 
building, or expofed to the air, acquire a 
great degree of hardnefs, fo as fcarce to 
bear any impreffion to be made on them. 


* Mercury and Antimony feem to admit of an union with 
acids in a manner fomewhat analogous to this, itera 
| I have 
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I have obferved, however, in the large 


pieces, that this acquired hardnefs de- 


creafes as you pierce into the body of the 
ftone, and that in the middle of a large 
block there is ftill a ae remaining tote 
and friable. 


’ T have alfo remarked of all thefe aes 
that they univerfally contain a confiderable 
portion of calcareous earth, and the re- 
mainder moftly cryftalline. 


From what has been faid we may rea- 
fonably conclude, that the calcareous earth 
in thefe ftones is, in fome degree, in the 
ftate of quick-lime, and that its hardening 
on expofure to the atmofphere was owing 
to its attracting fixt air from it, in the fame 
-manneras quick-lime does. 


I thall give fome experiments, tending to 
prove this point’ more fully, in the third 
part of this Work. 


- If, then, it be fuppofed, that calcareous 
earth, in its native ftate, fometimes poflefles 
a degree of caufticity, it will be eafy to 
account for the impregnation of waters 
with this kind of hepar fulphuris. I have 
found by experience, that quick-lime, when 


14) it 
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it had remained feveral weeks in a pow- 
dery form expofed to the air, and even 
effervefced in fome degree with acids, ftill 
retained enough of its cautticity to diffolve, 
by affiftance of heat, a portion of Sulphur, 


and I even found this effect in fome degree, 


tho’ very flight, from a piece of freth chalk. 


I am, neverthelefs, of opinion, that this 
impregnation is not to be expected to be 


found, except in the Thermal Waters, as I 


find that calcareous earth, in its moft cau- 
ftic ftate, as quick- -lime, enables water to 
diffolve but a very fmall portion of Sulphur, 
unlefs affifted by heat. By that, how- 
ever, its folvent powers are greatly in- 
creafed. “Probably it is owing to this cir- 
cumftance, that this impregnation is not 
more frequent. ‘ With this reftriction, ne- 
verthelefs, I cannot but admit it into the 
catalogue of native bigots is, of Mi- 
neral Waters.— 


The laft divifion of infammable fub- 


flances is 


ARDENT SPIRIT. 


This, though of feveral degrees of © 
flrength, and variety of appearance, is ul- 
timately 
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timately of one kind only, and never pro- 
duced, except in confequence of the vinous 
fermentation, which there is not the leaft 
reafon to think ever does, or can take 
place below the furface of the earth, as a 
communication with the air is neceflary, 
and, moreover, it is generally thought no 
native foflile fubftance is capable of it. 


This being premifed, it is eafy to con- 
clude, that Ardent Spirit never can be 


found native in fprings. Neverthele(s, 


there are fome circumftances occurring in 
nature, that feem at firft fight to render 
this fact rather doubtful. 


Herodotus, Polybius, Ovid, and Plutarch 
mention fprings of a brifk vinous tafte, 
{parkling appearance, and intoxicating qua- 
lities, and the laft of thefe properties, and 
fome degree of the two former, are remark- 
able in feveral {fprings that have fallen un- 
der modern obfervation. How this fimi- 


Jarity of effects is to be accounted for, fhall. 


be confidered when I come to treat of Aé- 
tial Bodies. At prefent I fhall only fay, that 
it is very probable that this effect is owing 
to the fame caufe in both cafes, the fubftance 

pro- 
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producing it being largely contained in 

many foffile fubftances, and likewife con- 
ftantly prefent in the vinous fermentation. — 
This caufes that brifk tafte, {parkling ap- 
pearance, and inebriating qualities of fome 
Mineral Waters, fo much refembling the 
effects of fermented liquors ; but it does 
not appear that any of the f{prings that 
poflets thefe qualities in the greateft degree, 
could, by any means, be brought to yield 


_ the fmalleft quantity of any ardent ‘fpirit 


on diftillation; a certain mark of ‘their 
containing none. This fubftance, then, | 
may be fafely rejected from the catalogue. 


The native impregnations of ‘Mineral 
Waters with Inflammable Bodies are : 


rSimple, — 4. Oil foffile i dl in 
es {tate of fimple diffe 
Oi. : 6 

ion. 
LCompound. 2. Oil in form of foap. 


Simple. 3. Sulphur per /e in a ftate 


Sh of diffuffion. 
hur, «Compound. 4. Hepar Sulph. with an 
P | alkali. 


5. Hepar Sulphuris with 
quick-lime. 


CHAP, 


fr 12g Yo: 


it ee 


‘Of MineraL WATERS impreg- 
nated with Metallic Subftances. 


(m3 is a charatteriftic of this clafs of 
bodies, to admit of no chemical 
union with Water, whilft they  re- 
tain their metallic form, and to be only 
mifcible with it by means of fome other 
body, which reduces them into a faline 
ftate*, in which, alone, they are capable 
of it. Solution, then, is the only method 
by which they can be thus united. Saline 
bodies, or at leaft bodies pofleffed of faline 
qualities, are probably the only folvents of 
metals we are acquainted with, and we 


* Though it feems pretty clear, that all metallic bodies 
owe their folubility in water to their being reduced to a 
‘faline ftate, it is not meant that every combination of a 
metal witha faline body is foluble in water. Some of them 
feem to be decompofed by fuch addition, the water at-. 
traéting the acid from the metal, and leaving only the calx. 
Thus the vitriolic and nitrous acids may be wafhed out by 
“water from antimony ; and the precipitation of filver from 
‘the nitrous acid, by means of the muriatic, by frequent 
wathing becomes mild. Other faline bodies likewife only 
diffolve metals when in a concentrated ftate, and when 

- diluted with water again let them fall. 


may 
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may be well affured, that every metallic 
folution in Water contains a portion of 
fome faline fubftance, combined with the 
metal. It may be objected, perhaps, that 
the feveral kinds of hepar fulphuris, and 
fome aérial fubftances, which are not ranked 
in the clafs of faline bodies, poffefs the 
property of rendering fome metallic fub- 
{tances mifcible with water. But it thould 
be confidered, that pure fulphur has no 
fuch effect, but rather a contrary one; nor 
is any fuch produced until the fulphur is 
formed into a compound pofleffed of faline 
qualities, wiz. fapidity to the tafte, and 
folubility in water. Moreover, in the 


hepar fulphuris formed with an alkali, 
which is much the moft active in this 


way, the alkali itfelf, in the {tate in:which 
it properly admits of an union with ful- 
phur, is a diflolvent of fome metallic fub- 
ftances. It muft be confeffed, indeed, that © 
it feems to form a kind of neutral body 
with the fulphur, and to acquire new pros 
pertics in this way. With regard to aérial_ 
fubftances, it is more than probable that | 
they act by means of fome faline quan 
adhering to them. 


“The. | 
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The common air has been proved to 
contain a portion of faline fubftance, and 
in fome of the hotter climates, is percep- 
tibly faline to the tafte. 


This quality, likewife, is very diftin- 
guifhable in the air, arifing from effer- 
vefcent mixtures when accumulated, and 
there is reafon to think that a faline quality 
accompanies the air fet loofe by fermenta- 
tion, and even that produced by putre- 


faction. The inflammable vapour, like- — 


wife, produced during the folution of 
metals in acids, partakes likewife of a faline 
nature. 


Some oily fubftances, indeed, are found 
to act upon metals, but this is probably 
(in the vegetable oils,) in confequence of 
their containing fome of the effential falt of 
the plant from which they were got. 
This is very evident in turpentine, where 
the effential falt often cryftallizes by it- 
felf, and the fame is true of the em- 
pyreumatic oils, as tar, from which a 
faline quality may be extracted by 
water. | | | 


Ex- 
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--Expreffed oils, both animal and vegeta- 
ble, act upon metals more. powerfully 
when rancid, which, perhaps, is owing to 
their generating a volatile alkali; eer 
what feems to add weight to this is, that 
they then become mifcible with water, 
which is probably caufed by the inter- 
vention of that fubftance, as 3 forming a 
kind of foap. 


Effential, expreffed, and even empyreu- _ 
matic oils will unite with the calces made - 
by fire of fome metals very largely, and 
with others, when reduced into a faline 
ftate, by acids. But they have no fuch — 
effect on them in their metallic ftate, 
except in confequence of their combina- — 
tion with fome faline fubftance, nor is 
the compound thus formed in any cafe 
mifcible with water. ; 


I fhall now proceed to treat of metallic ~ 
fubftances feparately, and examine them 
with refpect to the means by which they 
may be rendered mifcible with water.” 
But as this is meant with a reference to 
the fubject, viz. of determining the meq 
tallic impregnations of Mineral Waters, 
‘no fubftances can be confidered here as 


having 
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having that effect, except fuch as are na- 
tive fofliles. Every metallic fubftance, 
therefore, which is not mifcible with water 
by means of thefe, I fhall not hefitate to 
deny its exiftence as a native impregnation 
of fprings.—I fhall take them in the order 
in which they are generally ranged, ficit, 
the pure metals, next the bafe metals, and 
Jaftly the femi-metals. 


Sia aig OSL her oe 
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GoLp. 


_ GOLD, in its metallic form, is not in the 
Teaft affected by any of the foflil proper 
faline fubftances. ‘The vitriolic acid may, 
indeed, be made, in certain circumftances, 
to diffolve it, but this only takes place 
when it has been previoufly diffolved, and 
precipitated again from its proper men- 
firuum. Hepar fulphuris, indeed, will 
act upon it in its metallic ftate, and tender 
it foluble in water; but to bring about 
this, it is neceflary that the Gold fhould be 
fufed along with it. 


As 
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As the proper menftruum of Gold, viz. 
aqua regia, or a mixture of the nitrous and 
muriatic acids, is never found native, it 
can never be in a capacity of being render- 
ed foluble by the firft of thefe means; and 
as the degree of heat neceflary to bring 
about the other does not occur in nature, 
there can be as little probability on that 
fide. How far fuch a folution might ac- 
cidentally happen by means of a volcano, 
or fubterraneous fire, is not eafy to deter- 


‘mine. But if it fhould occur, it could not 


form an impregnation of a Mineral Waters 


~ 


as the vitriolic acid has this effeé& only in a 


concentrated ftate, and, when diluted with 
water, again depofits the metal. 


What confiras the above theory i is, that 
Gold has never been found native in a 


faline,. or cryftallized ftate, nor even, as 


moft agree, in a mineralized one, but al- 
ways in its metallic form. All thefe cir 


cumftances then concur to prove, very — 
clearly, that it never can be an ingredient 


in any Mineral Water. 


Si Lee 
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This metal, as well as the foregoing, 
has never been found impregnating a 
Mineral Water. Its proper menftruum is 
the nitrous acid, which is never found a 
foffile fubftance; and though the vitriolic 
acid has this effect in fome degree like- 
wife, yet it doth not act upon it, except 
in a boiling heat and concentrated ftate, 
and, when diluted with water, depofites it 
again in the fame manner as it does Gold: 
Hepar fulphuris likewife does not affect it 
except infufion. None of the other foffile 
faline fubftances affect it in the leaft. It 
may, therefore, be excluded. 


gE Oo TIL 
Bases METALS. 
Co -pP PER: 


Copper, in its metallic form, is acted 
upon by all the foffile faline fubftances. 
The vitriolic acid has been thought by 
fome not to diffolve it, except when the 


acid was in a concentrated ftate, and af- 


fifted by a confiderable heat. Thefe opi- 
= K nions 
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nions are, however, erroneous. The fixed 
Vitriolic Acid * aéts, indeed, when dilute, 
very flowly upon copper in the cold, but 
will, néverthelefs, completely diffelve it; 
and when the Acid is in its volatile ftate+-, 
as it is fuppofed to be always when foffile 
and uncombined ‘with any other body, its 
folvent power is very confiderable, though 
the effea of this likewife is se increafed 
by heat. 


+The foffile alkali, probably only cor- 
nes copper, and when much diluted, 


OR tae hae 

Sixty drops of the vitriolic acid were added to two ounces 
of diftilled water, in. which wére put a feruple of copper 
filings ; they, were fuffered to ftand together about twelve 
hours, and then the liquor was filtred off. It was nearly 
colourlefs, but had an evident tafte of copper ; and, on add- 
ing a few drops of fp. fal. ammon. cum calce viva, ftruck 
a fine blue colour. The filings appeared in part corroded. 

tExeperimewn? Ih 

Sixty drops of {piritus fulphuris per campanam, -freth; 
made, were added, in like manner, to two ounces of diftil- 
ted water, with a fcruple of copper filings. After ftanding 
twelve hours, the liquor was filtred off. This ftruck a 
deeper blue on addition of a like quantity of {p. of fal. 
ammoniac, and the filings appeared more corroded than in 
the preceding Experiment, 

TExPpPerimen®d II, 

Twenty grains of native foffile alkali, got by cry tallization 
from the refiduum of the waters of Carlibad, in Bohemia, 
which contain it nearly pure, were added to two ounces of 


saibia in which were put ten grains: of copper filings; 
' thefe 
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even this very flowly, if any, and if the 
air is excluded, not at all. 


Af PS f 


thefe were fuffered to ftand feveral days in an open veffel. 
The copper filings were not diminifhed in weight, or 
appeared to be at all corroded, but had acquired a brownifh 
dufky colour; the liquor was then filtred, and appeared 
clear and colourlefs, without any tafte of copper. I then 
added twenty drops of fp. vitrioli, which was more. than 
fufficient to faturate the alkali, and rediflolve the copper 
had any been contained in it. I then added a drachm of 
fp. fal. amamon. cum calce viva, but no blue colour was 
produced, a fure fign the water contained no copper. A 
few grains of the dry alkaline falt mixed with copper filings, 
in a few days evidently corroded them. 7 


ExPERIMENT IV. - 

Two drachms of Glauber’s falt were diffolved in two 
ounces of diftilled watér, to which was added a fcruple of 
copper filings; the filings feemed little affected by ftanding 
in it twenty-four hours, and not more than fome that were 
in common water, being only of a rather dufky colour. 
“The liquor was then filtred, and was perfeétly clear, had no 
-tafte of copper, and ftruck no blue on addition of ten drops 
of vitriolic acid, and one drachm of {p. of fal ammoniac. 


N.B. Common falt and fal catharticus amarus were 
tried, in like manner, without effect. 


I muft obferve, that what is here faid, ought, by no 
means to encourage us to employ copper veffels in our culi- 
nary operations, where we have occafion to make ufe of 
faline fubitances of any kind, as all of thefe, when con- 
centrated and affifted by heat, will corrode ; and fome of 
them, in thefe circumftances, even diflolve copper. In the 
former of thefe ftates even it would be eafily feparated from 
the fides of the veffel, and thus mixed with our food, and, 
in this ftate, if taken into the body, would be eafily diffolved 
by the acid of the ftomach, and exert the effects of verdigris. 
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Its folvent power feems increafed by 
heat, but on cooling, it depofits what it 
had before diflolved. Glauber’s falt, fal 
cathart. amarus, and common falt, likewife, 
when in a ftrong folution, corrode it, but 
the compound they form with it, does not 
diffolve in Water. | 


When diluted, they do not feem to act 
upon it, and probably in that cafe let go 
what they had before taken up. 


The volatile alkali, indeed, aéts very 
powerfully in diffolving Copper, but ‘its 
exiftence as a native fubftance is too du- 
bious to fuffer us to admit it as an impreg- 
nation of fprings. It certainly can never 
take place, except in extraordinary circum- 
ftances, fuch as the neighbourhood of vol- 
canoes; ora | : 


* Fixt air, likewife, does not render Cp: 


per foluble in water, as it does iron. The 


* OE <P eee MOEN oe. 


Ten grains of filings of copper were mixed with twe 
ounces of diftilled water in a vial, and by means of a 
crooked tube, numerous ftreams of fixible air from an effey- | 
vefcent mixture were driven on the furface of the liquor. 


. The filings remained feveral days unaltered, and the liguor 


had not gained any taite of copper. It was then filtred, and 
appeared — 
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vitriolic acid, then, appears to be the only 


foffile faline fubftance, which, when dilut-. 
ed with water, is capable of holding Cop- 


per diffolved, and of confequence the only 
one with which this metal can be found 
united 1 in a Mineral Water. 


Experience confirms this opinion, as all 


the Mineral Waters hitherto difcovered, 
that are impregnated with copper, contain 
it in the ftate of blue vitriol. 


This impregnation does not occur fo 
often as we might expect, from the fre- 
quency of Copper, as a foffil body, on 
account of the great quantities of iron 
every where difperfed through the bowels 
of the earth, which precipitates * it, and, 
moreover, the metal is feldom found native in 
a {tate capable of being ated upon, being 
either mineralized by fulphur, or, if in its 
metallic form, fo firmly concreted with 


appeared perfectly colourlefs, and tranfparent. To the 
filtred liquor were added three drops of fp. vitrioli, and 
afterwards a f{cruple of fp. fal. ammon. cum calce me but 
no blue colour appeared. 


* A priori, we might expect to meet with this impregna- 
tion molt frequent in the thermal {prings, as the vitriolic 
acid, when heated, attraéts copper ftronger than even iron. 


Perhaps the degree of heat is ieldom satgacier to haye this 
effect. 
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-fome ftony fubftances, as not to admit of” 


the action of any menftruum upon it. Jt ~ 
is, notwith{tanding, fometimes found na- 


-tive in the earth, in a ftate of union with 


the vitriolic acid, and has been difcovered 
prefent in fprings, though not frequently 
in this form. It muft, therefore, be ac- 
counted a native impregnation. 


——-- Form in which Copper is con- 
tained in Mineral Waters. 


United with the vitriolic acid in form of 
* Blue Vitriol. 
IRON. 


Impregnations of Mineral Waters with, 
Tron occur more frequently than any others 


of the metallic kind. Several things con- 


cur to bring this about. The ealy folubility. 


* Thave fince found, that alum as upon copper in the 
way of folution, fo that it is not improbable that this metal 
may be found prefent in thofe waters that contain this faline © 
fubitance. Alum may be confidered as acting upon metals 
in two ways, either in confequence of its fuperabundant 
acid, or by a decompofition of its parts, the acid -being 
attracted by the metal ftronger than by the earth of alum, — 
Bat in either of thefe cafes the metal would be united with 


the acid only, and would confequently appear in form of — 


Aus vitriol. See more on this head, in the next article 
concerning lron. 
of 
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of Iron in feveral faline fluids, and the fu- 
perior ftrength of attraction which it has 
to them in comparifon with all the other 
metallic fubftances, except Zinc, afford a 
very evident caufe of this circumftance. 


The vitriolic acid, in its fixed ftate, and 
when much diluted, acts very powerfully 
upon Iron ; and there is no doubt that this 
combination is fometimes to be met with in 
Mineral Waters. This is evidently poffible, 
from the proofs we have of green vitriol 
in its cryftallized ftate being found a native 
foflile; and what confirms it is, that the 
fame body has been got in a cryftallized 
form, by the evaporation of the water of 
{fprings. This, however, can ‘hut feldom 
be the cafe, unlefs the | proportion contained 
be very large, as, otherwife, the acid part 
would be diffipated during the evaporation, 
it being rendered, in fome degree, volatile 
by being united with Iron. 


But a more common impregnation of 
this kind is by means of the fame acid in 
its volatile ftate, in which it acts more 
powerfully upon Iron than jn the fixed. 
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This impregnation may be eafily ac- 
counted for, from the vaft quantities of — 
iron pyrites fo generally difperfed through 
the bowels of the earth, from which that 
acid (as has been before obferved*) is al- 
ways feparated in its volatile ftate, and ca- 
pable of acting immediately on the iron, 
In all probability, this impregnation would 
be more ftrong and frequent, were it not 
that the iron pyrites is fcarce decom- 
pofed, unlefs the air has accefs, in fome 
degree, which can fcarce happen fo often, 
in nature as to account for the numbers of 
chalybeates that we fee of this kind. 
Neumann has, however, mentioned, and I 
have myfelf feen, fome kinds of pyrite 
which fuffer, though flowly, a degree of 
decompofition, eyen in clofe veffels, which 


~may account for this appearance. 


The foffile alkali aéts upon Iron in the 
way of corrofion, but I cannot find that it¢- 
diffolves any. 


* Vide Se&t. I. on faline fubftances. 


T ‘Twenty g grains of iron filings were added to two ounces 
of water in a vial, containing a rdfacHin of foffile alkali. On 
ftanding four days expofed to the air, the filings appeared much 
corroded. Half an ounce was then filtred off, and appeared 
perfectly clear, To this was added, wi by drop, {pirit 

of 
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Some have been of opinion, that if to 
Iron, previoufly diffolved in the vitriolic 
acid, the aikali be added in greater propor- 
tion than will faturate the acid, that part 
of the * precipitated metal will be re-dif- 
folved. Were the fact true, it might be 
eafily {uppofed to happen in nature, by the 
interfering of the current of two fprings, 
one containing an acid chalybeate, and the 
other an alkaline quality. But on experi- 
ment I cannot find that, in this cafe, the 
‘fmalleft particle of the Iron is re-diffolved ; 
probably its action upon the metal, if any, 
is confined to it when highly concentrated. 
—I cannot, therefore, allow it to be ac- 
counted a native chalybeate impregnation. 


The volatile alkali does not act upon 
jron in the way of {olution in its metallic 


of nitre, till the effervefcence ceafed; I then added fome 
powdered galls, but not the leait purple or black colour 
was produced. , 


* A fcruple of green vitriol was diffolved in two ounces 
of water. To this was added two {cruples of the foffile 
alkali, which was more than fufficient to faturate the acid. 
_An ochrous precipitation enfued, which foon collected at the 
bottom of the vial. The liquor was then poured off, and 
filtred clear. To this was added, drop by drop, fpirit of 
vitriol, until all effervefcence ceafed. I then added a little 
powdered galls, but no purple or red colour was perceived, 
nor was there any precipitation on adding the acid, 


{tate, 


137 


| ue 


Of Minerat WATERS impregnated 


ftate, nor dogs it attract acids fo ftrongly. 
It never can, therefore, be the foundation 


of a chalybeate quality in Minéral Waters. 


* Glauber’s falt, the fal catharticusamarus, 
and common falt, corrode iron, but do not 
difcover any effect in rendering it foluble 
in water. 


Mineral Wraters, impregnated with + 
hepar fulphuris, have the power of dif- 


* Two drachms of Glauber’s falt, fal catharticus amarus, 


and common falt, were diflolved, each of them in two 


ounces of water, in feparate vials, and to each of them 
added twenty grains of fteel filings. They were fuffered 
to fiand four days, and then from each was filtred half an 
ounce of the liquor, and to each half ounce was added two. 
drops of fpirit of vitriol; I then added galls, both in fub- 


\ 


ftance and folution, but no black or purple colour appeared, _ 


though I faturated the fuperabundant acid, after adding the 
galls with lixiv. faponarium. The above Experiment was 
tried with the affiftance of heat, but without effect. It was 
alfo tried with felenites. 


+ Four ounces of Harrogate water were put into a bottle 
with a {crup!e of iron flings; and fuffered to. ftand twenty- 
four hours, and then filtred. It ftruck a very deep black. 
with galls. This fucceeded in a great degree with fome 
Harrogate water that had been expofed to the air near three 
weeks, by the bottle being left open, and fuffered a large 
precipitation. 


Left the aforefaid effect fhould he attributed to the xt’ 
air in the water, thoughI fhould think that obviated by the 


circumftance mentioned of its long expofure to the air, I 
made. the following experiment. I took two drachms of 
flowers of fulphur, and added to them one drachm of lixt-~ 
viuam faponarium, and rubbed them well in a mortar to~ | 

gether, 
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folving Iron, though but in moderate pro- . 


portion. Probably this varies in propore 
tion to the degree of impregnation. Iam 
inclined to believe that there may be na- 
tive chalybeates of this kind. 


Hepar * fulphuris cum calce viva, like- 
wife poffefies fome powers of this nature, 
though not fo great as the hepar fulphuris 
with an alkali. As I believe the former 


of thefe to be a native impregnation, I 


qmuft alfo admit a chalybeate one by means 
of it, into the number. 


No fimple earthy fubftance has, as far as 
I can find, the leaft effect in rendering 
Tron foluble in water. 


‘The earthy faline body called + alum, 


gether, and gradually added fix ounces of diftilled water, 
he whole was then filtred, and to it added twenty grains 
of fteel filings; after ftanding fix hours, I added a little 
folution of galls, and it immediately ftruck a purple colour. 


* A drachm of flowers of fulphur was added to half an 
ounce of quick-lime and fix ounces of water, and boiled 
together for fome time, and then filtred. Too the filtred 
liquor was added a fcruple of iron filings. After ftanding 
four hours, it {truck a light purple with folution of galls. 

+ A fcruple of alum was diffolved in two ounces of 
water, and to it added fome iron filings; after itanding an 
hour, it ftruck a deep black with folution of galls. As there 
appeared little precipitation, in all probability the iron was 
here diffolved by the fuperabundant acid, which is always 
adhering to or united with alum, in the fate we get it. f 

as, 
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has, indeed, this effect in a confiderable | 


degree upon Iron in its metallic ftate. 
But this cannot properly bé accounted a 
native impregnation, as the Iron is not 


united with the alum, but with one of its © 


conftituent parts, viz. the vitriolic acid; 
the Iron attracting that acid ftronger than 


the earth of alum does, and thereby ‘de- 


compoles it, fo that it would appear to us 


inthe form of green vitriol, and not as — 
~ united with alum. It muft, therefore, be 


referred to the firft head of chalybeates. 


Mephitic air has been of late difcovered, 


by the ingenious Mr. Lane, to be a power- _ 


ful menftruum for Iron, and from the j 


frequency of its prefence in chalybeate 


waters, he concludes it to be the medium 


by which they often become impregnated, 
He: has. befides fuggefted a probable me= 


thod, by which we may account for its 


being prefent in fprings, on fuppofition 
‘that the water might be firft charged 
« with a pyritical matter (by which, I ap- 
prehend, he means a folution of Iron in 


the vitriolic acid, as it is extracted from — 
pyrites,) ‘which might have the acid part 


** neutralized by alkaline or calcareous 
> 66 fub- 
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*¢ fubftances, and yet the Iron remain 
“© fufpended by air generated oe the 


s¢ faturation.” 


I have made fome experiments * myfelf 
which have agreed perfectly with thofe 
made by that ingenious Gentleman, and 
all tend to prove indifputably, that fixt air 
is itfelf fufficient to form a {olution of 
Iron, without calling in the aid of any 
other menftruum. It wasat firft imagined 
by fome, that the folution of Iron, in this 
manner, might be owing toa portion of 
acid adhering to the fixt air, fince the 
atter fubftance is generally procured for 
the purpofes of experiment, either by fer- 
mentation, or from effervefcing bodies. 
In the firft of thefe it has been often 
thought that an acid was always produced, 
andin the latter an acid fubftance is always 
neceflary ; part of which might be forcibly 
carried along with the folate of fixed air, 


* Half an ounce of fteel filings were added to four ounces 
of diftilled water in a vial, and on the furface of this was 
driven feveral ftreams of air from a mixture of the foffil 
alkali with the vitriolic acid. An ounce of this water, after 
filtration, gave a black colour with tin@ure of galls. [ 
found the fame effect, with fome difference in the tinge, from 
magnefia and calcareous earth joined to the vitriolic acid. 


rufhing 


~ 


141 


42 


Of MinEtRAL Waters wmnpregnated | 


rufhing violently out from the effervefcing. 
mixture. But it appears to me, that thefe — 
objections are void of foundation. ~As to | 
the firft, it has never been proved fully : 
that any acid is neceffarily generated in 
fermentation, much lefs that it was car- | 
ried along with the exhaling vapour, the 
circum{tances of pungency of tafte, and 


change of vegetable blues to red, which 


have been cece urged in proof of it, 
being more. probably attributed to the 
proper qualities of fixed air. As to the 
fecond, the alcaline particles might, with 
equal probability, be f{uppofed to adhere to, 
and be carried over by the fixed air, 
during effervefcence, as the acid. ones; 
and moreover, the folution of Iron in Mi- 


~neral Waters that contain an unneutra- 


lized alkali, prove very plainly, that this 


cannot be the cafe, as all the acids we are 


acquainted with attract alkalies ftronger 
than they do metals. 


Dr. Lewis has related an experiment * . 
very much to the point in queftion, al-— 


* Neumann's Chem. p.176. If equal quantities of green 
vitriol, and the mineral alkaline {alt, or bafis of fea falt, be 
droplpine into a ftrong bottle filled swith {pring water, and 
the mouth inftantly elofedyo as to leave no vacuity th 

vefle 


with METALLIC SUBSTANCES. 
thoueh he does not feem to have been 
fafficiently aware of the caufe why the Iron 
was not immediately precipitated. But, 
in order to render this more clear, I made 
an * experiment, wherein it was neceflary 
that the acid, had there been any, mutt 
neceflarily have come into contact with 
an alkali, before it reached the Iron; and 


veffel, the two falts will be flowly diffolved, and fubfift 
quietly together as long as the veflel is kept clofely ftopped, 
there being no room for the extrication of the air, which 


all acids expel from alkalies, on uniting with them, and — 


without the expulfion of which they cannot unite with 
them. As foon as the bottle is opened, the falts begin to 
act upon one another, and the liquor exhibits the fame 
remarkable phenomena as the chalybeate waters do when 
brought up into the open air. It {parkles, or emits bubbles 
of air, taftes brifk and fpirituous, as it is called, gives marks 
both of acidity and alkalefcence, ftrikes with galls not the 
black that vitriol does by itfelf, but a fine purple. On 
ftanding fora little time it lofes thefe qualities, the vitriol 
is déftroyed, its iron falls to the bottom in form of ochre, 


its acid being abforbed by the alkali. The remaining liquor 


évaporated leaves only a little cathartic falt, anda part of 
the alkali unnéutralized, together with a portion of marine 
falt, and different earths which the {pring water contained 
before. 


* To four ounces of water was added a drachm of lixivium 
tartari, (which I chofe as the mildeift alkali,) and the folu- 
tion poured into a vial upon half an ounce of fteel filings. 
The whole were then fhaken until all the filings had fub- 
fided, and on the furface was driven a ftream of air from 
an toreelixint mixture, the liquor was then filtred, and 
gave a deep black with folution of galls. On addition of 
a few drops of any acid, a ftrong effervefcence enfued with 


from 
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from this experiment I found the fame | 


effects, viz. the iron was diffolved, and 


the alkali not faturated. I found, likewife, | 


that the air arifing from * putrefying fub- 
ftances, and even the -- human breath had 
this effect in a confiderable degree. 


It would be curious to examine the 


effects of fixed air, produced from various 
effervefcing fubftances, as I cannot help 
fufpecting that their effects would be very 
different in this way. Such an enquiry 
would exceed the limits of a Work of this 
kind, and farther than as relative to foflile 
fubftances, would be foreign to the fubject. 


* Eight ounces of ox gall were put into a quart bottle 
with a communicating tube with a bottle containing four 
ounces of diftilled water, and half an ounce of iron filings, 
and fet in an open place. After ftanding two days a {mall 
portion was filtred off, but it gave no colour with galls; but 
on the next day, when the fermentation in the gall became 
more evident, another portion ftruck a deep rofy red colour. 
I obferved, that on the fifth and fixth days, when the gall 


became intolerably putrid, that though the vapour ftill cor-. 


roded the iron filings, it had, in a great degree, loft its 


power of rendering them foluble in water. Does not this — 


favour the opinion, that the vinous fermentation. always 
precedes the putrefattive ? 


+ By means of a blow pipe I conveyed my breath near. 


fix minutes in exfpiration through four ounces of water, in 
a vial, with half an ounce of fteel filings ; I then filtred the 
liquor, and on addition of tinéture of galls, it ftrucka deep 
rofy red colour. 

gourd have 


' 


| 
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I have not :been able to-difcover which. of 
them is the moft powerful diffolvent, but 
‘hall juft: mention .a difference in their 
effects. 3 

I find the air produced from the vitriolic 
acid, and the foffil alkali, produces a blacker 
tinge with the:fame quantity of Iron, on 


‘addition of an-equal quantity of tincture of | 


galls, ‘than that got from magnefia and 
‘calcareous earths, which gave rather: a 
»purple caft; whilft the-breath, putrefaction, 
and fermentation, gave a rofy-red colour. 
If the various colours which the different 
kinds of air got by effervefcence of foffil 
fubftances with the vitriolic acid give on 
addition of ‘galls to chalybeate folutions, 
formed by their means, were accurately 
noted, it would throw great light on our 
examination of Mineral Waters. 


I cannot, ‘neverthelefs, agree in opinion 


~with that Gentleman, that fixt.air is, in ge. 


neral, requifite to the impregnation of Cha- 


lybeate Waters, or that all the fugitive © 
impregnations of this kind are formed by © 


‘thefe ‘means. I mayfelf have feen a ftrong 
-chalybeate impregnation, as volatile as any 
native ‘one, artificially -given to diftilled 

waters 
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water, merely by infufing in it a fandy 
{ubftance found at the bottom of a fpring, 
and which was brought up by the ftream ; 


and I have been well affured that this cir- 


cumftance 1 is not uncommon. 


As fixt air is fo powerful a dita for 
Tron, it feemed likely that the vapour arif~ 
ing from a folution of metals* in acids 
(particularly of Iron in. the vitriolic acid) 
which refembles, in fome meafure, fixed 
air in the manner of its production, and. 
which we fee fo frequently prefent in the 
bowels of the earth in form of an inflam- 
mable exhalation, might have fome effect 
in promoting the folubility of metals: in 
water, but I cannot difcern any fuch efs | 
fets, on examination.  —— mere | 


On the whole, then, it feems probable, | 
that the native chalybeate impregnations of 
Mineral Waters may be of five kinds. 


of water, were poured on two ounces of iron filings, in a | 
pint bottle, communicating, by a bent tube, with another 
containing four ounces of water, and half an ounce of iron 
filings. The vapour pafled over in great. quantity near | 
twenty minutes, on. the fi urface of the water, ‘containing the | 

iron filings, which was then filtred, and to it added:.a few 

drops of tinéture of galls, but no black or Borple colour was | 
5 i 
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a 
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1. Fixt Vitrio- 
1 Saline Lions lic A id. 
Bodies, | . vole Vitr. 


Acid. 
3. Hepar Sul- 


ain, Sr). Ea Se 
ila death duse in qoutes Hepar Suls 
| ee ae @ phuris with 
Quicklime. 


{5. Fixtairfrom 
< divers fub- 
L_ ftances. 


| Aerial 
Bodies, 


LAR BOD, 


Lead is very rarely, if ever, found native 
in the earth in its metallic form, being 
almoft conftantly united with Sulphur, in 
form of an ore. In this ftate it is not 
acted on by any menftrua whatever, nor 
ndeed do any of the foffil kind, except the 
vitriolic acid, affect it in its metallic ftate ; 
und even this has no effect in that way, 
unlefs affifted by a boiling heat. It may, 
therefore, be fafely excluded from the lift 
of native impregnations of Mineral Waters. 


Eerie 
This metal is very feldom found native 


in the earth in a ftate capable of being 
5 oy eae acted 
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Tin. 
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acted gppon by acids. The vitriolic acid 
does not diffolve it, except when concen- 
trated and of a boiling heat, and when 
again diluted the Tin is ad 
Hepar falphuris likewife diffolves Tin, and 
renders it foluble in water, but not unlelst 
added to the metal whilft in fifion. No 
other foil faline body has the leaft effec 
upon it. ‘It never, therefore, can enter 


into the compofition of “any Mineral 
Water. 


vr 


SEMI-METALS. 
MERCURY. » oh 


Mercury i is fometimes, though: raha 
found native in the earth in a flui 
form. In this ftate it is foluble in the 
vitriolic acid, but not unlefs ‘concentrated 
and affifted by heat,, which are two cits 
cumftances not ,to be expected to occur 


below. the ‘earth. Hepar fulphuris, likes 


wife, does not affeét it, unlefs accompanied | | 
with heat. No other of the foffil men- 
firua affect in the leaft. There are fome’ 
accounts of. Mercury flowing out with the. 
current of iprings in its native form, but 
I ‘know’ hot if. they are to be relied on. 
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But even in this way, granting the face to 


be truly related, it did not form an im- 


pregnation of the fpring. Its general 
appearance is in form of Cinnabar united 


with Sulphur, i in which ftate it is totally in- 
foluble in al! menftrua whatever. It mutt, 
therefore, be excluded. 


wet eS MeO LH 


This metallic fubftance is,-not diftaln dtl 


by any of the foffil menftrua, and cannot, 
for that reafon, ever impregnate a Mineral 


Water. 


ae, IN: i Oe 


This femi-metal is fometimes met with 
in a cryftalline form in the earth, united 
with the vitriolic acid. Nor is this to be 
wondered at, fince it precipitates all 
metals, even Iron, Nich of this laft cir- 
cumftance, when that metal is united with 
the vitriolic acid, Neumann feems to doubt. 
In this ftate it is foluble in water, and may, 
doubtlefs, be an ingredient 1 in the compofi- 
tion of Mineral Waters. A great Chemift 
is of opinion, that it occurs in this man- 

| oe ee oats Cer 


149 


Bifmuth. 


Zinc. 
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Ty. 
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ner oftener than is imagined, and that its 


not having been noticed by the Chemifts 
was not fo much owing to its abfence, as to 
their not having had itin view. Neumann, 
indeed, mentions it as contained in fome. 
Mineral Waters, but brings no experi- 


‘ment in proof of it. None of the other 


foffil menftrua affect it in the leaft; nay 
hepar fulphuris, even in fufion, does not 
act upon Zinc. 


Form in which Zitwxets contained in 


Mineral Waters. United with thé Vi- 
triole Acid, in form of WHITE 
VITRIOL. 


ANTIMONY. 


This metallic fubftance is never found © 
native in its réeguline or pure ftate, being 
always combined with a portion of ful- 
phur, which defends it from the effe@ of 
acids. Alkaline falts, indeed, abforb its ‘ 
falphur, and form therewith a compound . 
capable of diffolving it. This, however, — 
cannot happen, unlefs a greater degree of 
heat was employed than water is capable 
of receiving. It is doubtful if the vitriolic 
acid acts at all on the crude Mineral, but 

this 
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this we may be certain of, that it never 
can, by means of that folvent, impregnate 
a Mineral Water, as the vitriolic acid does 
not diffolve it unlefs when concentrated, 
and when again diluted lets it fall entirely. 
No other foffil faline fubftances affe@ it 
in the leaft; it may therefore be fafely 
excluded, 


ARSENIC. 
This, though generally arranged under? Arenic. 

the head of the Semi-metals, feems to in- 

cline rather to the faline kind, as it diflolves 
entirely in water. On this account, and 

as it is fo frequently prefent in the earth, 

we might expect to fee it fometimes pre- 

fent in Mineral Waters. 


But on more accurate examination, it 
appears to be foluble in water only when 
deprived of its phlogifton, and when that 
is reftored, it is infoluble. Happily, when 
native, it is always found combined with 
Sulphur, in which ftate it is not acted on 
by any menftrua; and we find by experi- 
ment, moreover, that if a fmall quantity 
thus combined fhould be accidentally re- 
ceived into the human body, it could pro-. 
duce no bad confequences. 

pho Wag Arfenic 


152 


Regulus 
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- Arfenic has been faid-to. befound in the | 
Waters of Chevron, or Bru; but on exami- | 
nation, this appeared to be only a report. | 
founded on interefted motives, in order to. | 


-raife the credit of fome neighbouring Mi-. | 


neral Waters at their expence, 


“Tt may then be fafely excluded from the 
catalogue of native impregnation: 


REGuLuS of Conant. 


This saernllio body is little. known ; 3 
when native it is always found in a ftate, 
of union with fulphur and arfenic, which. 
made it long imagined to be an ore of the. 


latter of thefe, It is now found, however, 


to be a Semi-metal. fu generis... In the, 
{tate it is found native, it is not acted on by 
acids, or any foflil menftrua, and of confe- 
quence can never impregnate a (pring. 


No 1e¢e¢ KE &. aoprere 4 


This body is never found native thie 
from Sulphur, it attracting that fubftance 


 ftrongeft of any. metallic body known, — 


When in this ftate, it, like other metals, 
does not yield to any menftrua, and of 
confequence can never be found in Mi- 
neral Waters. All 
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All the metallic Impregnations of Mine-"~ 


ral Waters may be reduced to the fol- 
Jowing. 


(Copper, — 1. Vitriolic Acid in 
form of Blue Vitriol.— 
Q. Is Copper ever found 
combined with the Vol, 
Vitriolic Acid ? I think 
not, as it is always eafily 
cryitallized from the Wa- 
ters that contain it. 
2g. Fixt Vitriolic Acid, 
- in a ftate | in form of Green Vitriol. 
of folu-| 3. Volatile. Vitriolic 
tion by } Acid, as in many Chaly- 
dards. 
4. Hepar Sulphuris, 
with an Alkali. 
5. Hepar Sulphuris, 
“| with Quick-lime. 
6. Fixt Air from vari- 
ous Subftances.—Q. If 
: thefe form different kinds 
Iron, Lof Chalybeates ? : 
- 4. Vitriolic Acid, in 
{form of White Vitriol.— 
| Q. If ever united. with. 
the Volatile Vitriolic A- 
cid? J think not, for 
the reafon given above 
Lconcerning Copper. 


Bafe_ . 
Metals, 


Sémi- 


Metals. AIRS 


CHAP, 
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MINERAL WATERS, 


is fpeaking of thefe bodies, I fhall, in 
the firft place, treat of the various 
kinds of earths in their fimple ftate, and 
then as combined with fuch foflil fub- 
ftances as render them foluble in water*. 


- Infolubility in a watery menftruum’ has 
been efteemed a general charaéteriftic 
mark of earthy bodies in their fimple 
ftate. But I cannot think this well 
founded, fince one kind of them, in the 
moft fimple ftate in which we can pro- 
cure it, is largely foluble, and in fad feems 
to owe its infolubility only to its being, in 
fome degree, in a compound ftate, and to 
_ its union with a body no ways effential to 


_™* Thefe laft, as bearing the characteriftic marks of falts,. 

might be referred to the head of Saline Impregnations, but I 

rather chofe to confine that term to the fimple Saline Sub+ 

ttances,. and thofe compound {alts which are properly called 

neutral, and are formed by the union of the fimple Saline 

_ Spbftances, and to confider the metallic and carthy falts. 
under feparate heads. 


it, 


EARTHY ImMPREGNATIONS, &c. 1s$ 


it, as an earthy fubftance. Moreover, af 
the theory of an ingenious Gentleman be 
well founded, it is likewife foluble when 
the fame fubftance is united with it in 
over proportion. 


The firft of thefe fa&ts is well known 
to be true; and how far the latter opinion 
is fo, I thall foon proceed to enquire. 

i Senile laa 
SimpLE EarTHY SUBSTANCES. 


Simple earthy fubftances are generally 
thought to be of four kinds. 


I. Abforbent. _ III. Argillaceous. 
JI. Cryftalline. IV. Talcy. 


ABSORBENT EARTHS. 


Abforbent Earths are of two kinds, 


1. Calcareous. 
2. Magnefia. 


CALCAREOUS EARTH. 


_ The firft of thefe, in the ftate we gene- Calcre, 
rally fee, it is united with fuch a portion | 
ef fixed air, as renders it totally infoluble 

in 
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in water. Neverthelefs, when deprived of, 
this fubftance, either by calcination, (which 
is the moft common method,) or by other 
means, it becomes entirely foluble in. that 
menitruum ; though, indeed, but i in fmalk 
proportion to the bulk of water neceffary 


- for its folution. 


“Te has been generally imagined, that 
calcareous earths, in the ftate they’ are 
found when native foffail fubftances, are 
united with fuch a quantity of fixed air, 
as_ prevents their folution in water; and 
this opinion appears to be, in general, true. 
I am, neverthelefs, well {atisfied, that there. 
are feveral exceptions, and that all thofe 
ftones, of which a confiderable part. is 
* foluble in acids, and which are, when 
firft dug from the quarry, very foft, and 
afterwards harden in the air, owe the two 
Jaft qualities. to the Calcareous Earth which 
they always largely contain, and which. 
feems to be the bond of union of the — 
other parts, being, in fome degree, in a 


* The folubility of aconfiderable part of thefe ftones in 
acids, ts a neceflary circumftance to be taken in, as fome of 
the fteatite are foft when firft dug, and afterwards harden, 
yn the air. Thefe, however, being of the argillaceous kind, 
do not diffolve in acids, \o 

-cauttic 
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cauftic ftate, or not united with its full 
portion of fixed air, which the learned Mr. 
Macbride has, with great probability, ima- 


gined to be the uniting principle of the | 


Calcareous Earth itfelf. The ‘hardening 
‘of thefe ftones on expofure to the air, 
is molt probably owing to their attratt- 
ing fixt air from the atmofphere. 


_ I find, by experiments * made on feveral 
ftones of this kind, that, when freth dug, 
they impart an earthy impregnation to 


water, pofleffing, in a confiderable degree, | 


a tafte fimilar to that of a folution of 
lime, only wanting much of the empy- 
reumatic flavour, from which, neverthe- 
lefs, it was not entirely free. 


It appeared, moreover, capable of acting, 

in the way of folution, upon fulphur very 
powerfully, as lime does; and the hepar 
fulphuris made by means of it, exhibited 
‘the fame appearances with an artificial 
folution of fulphur in water, made with 
quick-lime., 


* Tt was thought unneceflary to fet down the experiments 
at length here, as it will be neceflary to mention them again, 
when we come to treat of the Impregnations of the Bath 
Waters. 


I am, 
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I am, therefore, well fatisfied, that Cal- 
careous Earths may be thus found con- 


_ tained in Mineral Waters. 


It has been hitherto generally imagined, 


‘that Calcareous Earths were foluble in 


water, only in confequence of their being 
in a cauftic ftate, or-deprived of their fixed 
air. But in oppofition to this opinion, the 
ingenious Mr. Cavendifh, to whom the li- 
terary world are greatly indebted for his: 
curious refearches into this branch of 
knowledge, has brought feveral very plau- 
fible arguments, to prove that Calcareous 
Earth may be rendered foluble in water, 
by being united with an over proportion of 
fixed air, as well as by being io oi , it 
altogether. 


This opinion, ‘though quite contrary to 
that hitherto received, feemed farther 
firengthened by a fubfequent difcovery, that 
fixible Air poffefled a power of rendering 
other fubftances foluble in water, as it is 
now found to be a powerful menftruum 
for iron. Notwithftanding this great au- 
thority, I hope I may be pardoned if I 
prefume to diffent, as I acknowledge that 
Gentleman’s Experiments, in order to 

prove 
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prove this, though highly worthy atten- 
tion, did not appear clearly to me to lead 
to that conclufion. I am, neverthelefs, 
_well fatisfied, that many powerful argu- 
ments may be urged in favour of that 
hypothefis ; and though the experiments I 
have myfelf made did not (as far as I can 
judge) favour that opinion, I do not fo far 
flatter myfelf, as to think they amount to 
prove the contrary of what Mr. Cavendifh 
has advanced, but would have them un- 
_derftood rather as a plea in behalf of my 


doubt of an opinion fupported by fo great 


authority. The limits of this work will 
not admit fo full a difcuffion as the fubject 
would require, particularly that of confi- 
| dering, in detail, each experiment made by 
that Gentleman, and the conclufions thence 
deduced, in order to prove this point. I 
fhall therefore only put down fome experi- 
riments of my own, relative to the fubject, 
and fubjoin a few obfervations. 


Be ee ha bye 


Ten ounces by weight of lime water, 


“made by pouring diftilled water on three 
feveral portions of frefh quick-lime, were 


put into a glafs decanter, and expofed to 
the 


nt 
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the fumes of an effervefcent mixture, (corii- 
pofed of ‘chalk and ‘the vitriolic acid,) 


‘conveyed on ‘the furface of the water, ‘by 


means of ‘a bended ‘tube, refernbling that 


“ufed in Mr. M‘Bride’s Experiments; and 
having the junctures fecured with ‘apiece 


of bladder, tied with a waxed thread. 
The ‘vitriolic acid was poured upon the 
chalk, by means of a funnel inferted into 
a {mall opening made-in the fide of the 


bottle, which was immediatély afterwards 


clofed, fo that very little of the fixed air 


-efcaped. In a few moments a plentiful 
precipitation of a ‘flocculous matter ap- 


peared, which cotitinued near half an‘hour, 
and then gradually ceafed, and the liquor 


above became quite clear. Several frefh 
‘ftreams of air, generated by adding frefh 
quantities of vitriolic acid’ to the chalk, 


were then conveyed on its furface, ~-but no 


“néw precipitation could be perceived. On 


ftanding clofed up, the fediment appeared 
to diminifh in bulk, but on clofer in= 
{pection it feemed evidently — owing only 
to the precipitated particles becoming more 
condenfed ‘together. Not ‘the Jeaft ap- 
pearance of rediffolution could. be ‘per-_ 


‘ceived, although the bottle. was fhaken, 


and 
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ahd the fediment ftirred up, and repeated 


ftreams of ait driven on the furface of 
the liquor. 


~N.B. This expériment was tried with 
the air arifing from the effervefcence of 
fpirit of nitre, of fpirit of falt, and of 
vinegar, with chalk, and of fpirit of vitriol, 
and of fpirit of nitre with lixivium tartari; 
and the fame effect was found to be pro 
duced by them all. 


ExPERiMeN?T II, 


_ After the precipitation mentioned in the. 


Jaft experiment had fully fubfided, and the 
fluid above clear, as much of the liquor as 
could fafely, without difturbing the fedi- 
ment, was decanted off, and the remainder 
evaporated with a gentle heat, fo as to 
leave the refiduum perfeétly dry. It ap- 
peared to be a white infipid powder, weigh- 
ing exactly twelve grains. The liquor 
poured off was about eight ounces, had loft 
all the aftringent tafte of lime water, but 
retained fomewhat of the empyreumatie 
flavour. 


i6i 
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EX PB) Rib MoBiM, Trig Elle co ncaelt 

To fix grains of the above mentioned 
refiduum was added a drachm of fpir. 
nitri, diluted, with half an ounce of water. 
A violent effervefcence enfued, and in a 
fhort time the precipitate was. entirely 


_diffolved. 


ExPERIMENT Iv. 


To an ounce of the clear liquor de- MY 
canted from the refiddum, mentioned in 
Experiment II. was added two drops’ of 
fpitit of nitre. Not thé leaft effervef- 
cence enfued. ' etn Ran 


ExPERIMENT V. 


To an ounce of the famé liquor was 
added two drops of the frefh exprefied 
juice of the cyanus. No more change of 
colour was obferved than from diluting it 
with the fatne quantity of diftilled water.” 


Ex PERIM EnT VI. 


The remainder of the liquor, being about 
fix ounces, was fetin an open lath. veflel _ 
feveral days in a’ chamber Wino expoiedll 

ee 
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to the fun atid air. It loft, by degreés; all 
its empyreumatic tafte, but not the leaft 
precipitation could be difcovered. It was 
then entirely evaporated by a gentle heat, 
but did not leave more than about a grain 
of refiduum, which was of an afh colour, 
and not entirely foluble in acids. 
ExperiMenvdv. VI. 

Ten ounces (by weight) of the fame 
lime-water with that mentionéd in Expe 
riment I. were evaporated to drynefs in a 
china bafon over a lamp. The refiduum 
weighed exactly fifteen grains, and refem- 
bled in all: refpects that precipitated by 
fixed air. 

-Ex PERIMENT. VIII 
Sixty gtains of chalk, which had béén 
previoufly lévigated and wathed in feveral 
waters, was added to ten ounces of diftilled 
water, in a large clear vial. I then in- 
ferted into the néck of the vial a tin 
tube, thé. end of which defcended two 
inches below the furface of the liquor, 
and the other end was fixed into 4 bottle 
containing an effervefcent mixture of lixiv. 

M 2 tartari 
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tartari and fpirit of nitre*. The junctures 
were previoufly fecured by bladder, and 
the bottle, containing the chalk, was 
fhaken gently, fo that the powder was 


-difperfed through the liquor. Not the 


leaft fign of any folution could be perceived, 
nor did the chalk appear, on its {ubfidence, 
to be diminifhed in quantity, though re- 
peated ftreams of air were introduced. 


ExPERIMENT JX. 


I decanted off clear about eight ounces 
‘of the water from the chalk mentioned in 


-the laft Experiment, as foon as it had per-— 


fe&ly fubfided, and evaporated the re- 
mainder. The chalk appeared unaltered - 


in all refpects, being quite infipid, totally j 
foluble in, and effervefcing with, the nitrous — 


_acid, and only diminifhed in weight two 


grains. The decanted apr had apauigs 
a brifk vinous tafte. | 


EXPERIMENT x. 


To one ounce of the liquor decanted off | 
in the laft Experiment, I added four drops | 


* The fame piggy mixtures were itied with this — 


of 
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of fpirit of nitre. Not the leaft effervef- 
cence appeared. 


ExPERIMENT XI. 


To about an ounce of the fame liquor 
I added two drops of the frefh expreffed 
juice of the cyanus, but no more change of 
colour could be perceived than what hap- 
pened from the dilution. 


ExPERIMENT XII. 


The remainder of the liquor, now re- 
duced to five ounces, was flowly evaporated, 
- but left fearce any refidaum. What there 
was, was of a grey colour, and was probably 
only fome accidental duft that it had at- 
tracted. 


By the firft of thefe Experiments it 
appeared, that a certain portion of fixed 
air precipitated the earth from the lime- 
water, but on adding a frefh portion none 
could be difcovered to be re-diffolved. 


I repeated this Experiment with feveral 
acids, and with alkaline falts as well as 
earths, not only to afcertain the fimilarity 
of effect of the air produced by each, but 
alfo to take off the objetion if the vitriolic 
| M 3 acid 
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acid only had been ufed, that part of it, 
during effervefcence, might :have been. 
forced over into the lime-water, and, by 
uniting with the earth, formed a felenites, 
which might have been fulpected, on 
account of its little folubility in water, to’ 
have given occafion to.the precipitation, — 
This, however, is fully obviated by the 
ufe of the nitrous and muriatic acids, as 
the compounds thefe earths form with the 
nitrous and muriatic acids are extremely 
{oluble in water. 


On comparing the. fecond, Axth, atid 
feventh of thefe Experiments, it feems 
pretty clear that the wholeof the earth was 
precipitated from the water. Somewhat 

_ of the diftinguithing empyreumatic flavour, 

rt) indeed, remained, but this, I am well 
fatisfied, was.owing to fome oily fubftance, 

from. which {carce any water can be got 
entirely free, and not neceflarily dependent . 

-on the earthy impregnation. 


Some degree of a tafte of this kind often 
attends water frefh diftilled, which water, 
neverthelefs, when evaporaten leaves no 
perceptible refiduumy | 


Ex- 


/ 
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Experiment III.. farther: proves thatthe 
precipitation was an abforbent earth, fince 
{elenites does not diffolve in {pirit of nitre. 


Experiment IV. in my Opinion, proves 
that none of the calcareous earth was 
diflolved in the water by means of being 
united with an over proportion of fixed aif. 
Had this been the cafe, an effervefcence 
cought to have appeared, which, indeed, 
being no more than the evolution of the air 
bubbles, occafioned by the ftronger at- 


traction of the acid than of the fixed air . 


to the earth, ought in this cafe to be more 
remarkable, as the earth was united with a 
| fuperabundant portion of air. 


On this principle, all thofe waters that 
leave a calcareous: earth on evaporation 
ought to effervefce ftrongly with acids, 
which I find by experience not to be the 
cafe. Thofe waters which fhould feem 
“would be thofe of the petrifying kind, 
which depofit fpontaneoufly their calcareous 
earth. But thefe I have not had an n oppor- 

_ tunity of examining. 


M 4 Experi- 
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Experiment V. farther proves, that the 
water had loft one of the great diftinguifh+ 
ing marks of its containing a calcareous 
earth in folution, 

Experiment VIII. is made ida a an. | 
careous earth faturated with fixed air, and | 


fuch as the water might be expected to | 
meet with in its paflage under ground. _ 


In this Experiment the air was made to, 
pafs through the body of the water, and | 
to be applied more immediately to the © 
earth, than in the Experiment with lime- — 
water, where it only came on the furface; 
neverthelefs, no more figns of folution — 
appeared than in the former Experiment 
with lime-water analogous to it. . 


The remainder of the Experiments will — 
be eafily underftood, by comparing them’ — 
with the former experiments made, corref- 
ponding to them upon lime water. 

I have thus laid down the reafons which 
incline me to doubt in a great meafure if Mr. — 
Cavendith’s ingenious hypothefis be well 
founded. Whether they are juft or not, 
I leave others to determine, but cannot 
help mytfelf thinking them of fuflicient— 
weight to. deferve attention, and induce 


farther 
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farther enquiry into the foundation of the 
opinion, | 


I beg leave farther to obferve, that a 
calcareous earth being found in the refi- 
duum left by waters on evaporation, is by 
no means a certain proof that it exifted 
previoufly in them in an unneutralized 
ftate, as fome have imagined. Dr, Per- 
cival has proved beyond a doubt, that all 
waters containing felenites, depofit, on boil- 
ing, a calcareous fediment, owing to the 
decompofition of the felenitic falt, by heat 
applied to it in folution, the acid flying off, 
and leaving its earthy bafis behind; and 
he found, likewife, that in confequence of 


this feparation, the water loft, in a great 


degree, its hard qualities, and acquired the 
power of uniting, in fome meafure, with 
foap. The want of this laft quality could 
never be attributed to the prefence of the 
calcareous earth in an unneutralized ftate. 
Moreover, the waters thus examined, gave 
not the leaft figns of containing fixible air, 
or depofited the leaft fediment on ftanding. 
It is likewife found, that by long boiling 
the alkaline bafis of fome neutral falts is 
convertible into an earthy fubftance. Thus 
we fee the common tablg {alt we ufe almoft 

always 
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always containing either a portion, of an 


earthy falt, or having a portion of unneu- 
tralized earth adhering to it, and generally 
both. ‘This is well known to be owing to 
the change induced on the alkali by great 
heat and long boiling, as the water, or brine, 
from which it is got, when flowly evapo- 
rated, is not found to contain any unneu- 
tralized earth, or earthy falt. On ‘this 
principle depends the fuperiority of” the 
‘foreign falts, that of the Ifle of May | in 
ane to the Englith, sd 


Such are the grounds on mniy, ndipaba of 
the foundation of Mr. Cavendifh’s inge- 


_nious -hypothefis. I muft,. however, re- 


peat, that all I mean to inculcate is, the 
-neceflity of a farther enquiry. I once in- 
tended to have confidered it more largely i in 


this place, but found the fubject fo copious, 


as not to admit.of infertion atlength. I 


 therefare determined to put down no. more 
than what my own experience had led me 


to imagine, and I hope that what has been 
faid. on this fubject, though far from 
amounting to proof, will, neverthelefs, au- 
thorize me in declaring my doubt of the 
‘Doh bes of this i impregnation. 


Thi 
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This earth is never found native in its 
eparate ftate in Mineral Waters being not 
oluble in .water, Magnefia, though it 
inites eafily with fixed air, does not be- 
ome cauftic by being deprived of fixt air, 
ike calcareous earth ; in compound form 
t frequently occurs, as will be foon taken 
lotice of; but in its fimple ftate is inca- 
able of any permanent union with 


water. It may then be fafely rejected 


tom the catalogue. 


Thefe in their native ftate are not acted 
ipon by any known menftruum. When 
ufed with an alkaline falt in large propor- 
ion, as of twice, thrice, or even equal 
weights, they become foluble in water, 
This procefs, however, is one of thofe 
which we could not @ priori expect Nature 
© imitate. But this is another cafe, 
wherein we muft not too rathly attempt to 
et bounds to her operations, as there is 


rood reafon to believe that thefe bodies — 


yave been found in fome Mineral Waters 
na ftate of folution. I am: neverthelefs 
nclined to believe, that- this was not 
ought about by the means abovemen- 
ioned, as the cryftalline earth, by that 


¥ ocels, - 
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procefs, appears to be changed into an ab- 
forbent one, and the cryftalline earths, 
which have been difcovered in Mineral 
Waters by Mr. Pott and Magraaf, ap- 
peared in their original form. - But all the 
impregnations of this kind hitherto difco- 
vered are fo flight as not to come under 
the definition of Mineral Waters, and of 
courfe not comprehended in cme prefent 
intention. - Po Se) al 


With refpe& to thefe there oe eredd 
doubt whether or no they are primitive 
earths ; fome experiments lead us to think 
them to be a compound, confifting of a 
cryftalline and calcareous earth. But as 
this point is not fully proved, and as the 
argillaceous earth, even granting it tobe a 
compound, is fuch a one as we cannot by 


any artificial combination imitate, and as it 


differs confiderably from the other fimple 
earths, it may be confidered as diftingét. | 


Pure argillaceous earth is foluble in the 


vitriolic acid, but the folution ‘does not 


take place except affifted by heat and long 
digeftion, and the acid be in a moderately 


concentrated ftate. Notwithftanding the 


little reafon there is to expect the con- 
| currence 
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urrence of thefe two circumftances in the 
sowels of the earth, fome Writers have 
fferted the exiftence of this earth, as well 
s the laft mentioned, in a ftate of folution, 
n Mineral Waters. But as the quantity 
nentioned to be diffolved in three ounces, 
yy their own account, is fo {mall as not to 
aufe any vifible difference, either in ap- 
Jearance or effects, from common water, it 
nay very properly be difregarded. 


_ 'Thefe are not the leaft affected by any 
<nown menftruum, nor is there the leaft 
thority that I know of for their being 
ound in any Mineral Water. They may 
then be very properly rejected from the 
catalogue. 


Bakr: C ofPco ET: 
CoMPOUND EARTHY SUBSTANCES. 


The only proper compound ftate in 
which earths are found native, and capable 
of being diffolved in water, is in a ftate of 
union with the vitriolic acid. | 


The firft of thefe I fhall treat of is the 
union of the calcareous earth with that 
acid. 
: 


SELE- 
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Spurious 
Glauber’s 


Salt, 


EARTHY ImMpREGNATIONS 
SELENDTES) 5) 
- This is by much the moft general im< 
pregnation. that’ has been difcovéred, and 
indeed is fo’ much fo, as to bé'almoft, in 
fomé degree of it}:uhiverfal. To thisim= 
pregnation is owing that quality of waters 
which is commonly called hardnefs; which 
is given to thofé waters which have the 
power of decompofing,: or, as’ generally 
termed, breaking foap. Other fubftances; 
however, as the vitriolic acid feparate, 
the fal cathartic. amar. alum, iron diffolved 
by an acid, and perhaps fixed air in Tag 


quantity, impart the. fame property. 


This impregnation, although: fo frig 
is, notwithitanding, never found but in very 
{mall quantity, in proportion to the bulk of 


water, owing to. the very {paring folubility 


of this.fubftance. 


~ & 
’SpuRIous GLAUBER’ § SAL TF. 


This’ is very often a native’ fabftancé, 
and, on account of its éafy and’ plentiful 
folubility, it is frequently found’ in’ Minéral 


Waters, On account of the Jaft of thefe 


ee ae eee ae 


ad2 It 


of MinsRat Waters. 


“It has been before obferved, that this 

aline body has often been miftaken for the 

rue Glauber’s falt; from which neverthe- 

ef$ it is effentially different, as having an 

ibforbent earth, called Magnefia, for its 

yafis, whereas the other has the foffil alkali. 
: A LU M. 

The lat earthy fubftance, that comes 
inder confideration, i is Alum; concerning 
his there are great difputes among the 
earned, whether or no it is’ ever fotind im- 
sregnating a Mineral’ Water. It‘has: been 
irged, on the offé Hand, that Alum is no 
1ative foffil production, that the fubftances 
tom whence it is got, betray no mafks of 
ontaining it, when newly dug, until they 
nave fuffered a decompofition by expofure 
0 the‘ atmofphere. Neumann * afferts, 
hat Nature affords no perfect alum; and 
hough both he and Hoffman + fufpected 
it to be prefent i in fome Mineral Waters, 


* + Vide Neumann’s Chemifiry, p. 185. 


Alums 


+ Quamvis i igitur fateamur nos nunquam in aquis. foteriie 


alumen deprehentiiite, non tamen inficias utimus quod ls 
in locis ubi uber aluminis in fubterrancis traétibus eft pro= 
ventus, illudque copiofe effoditur fontes | eodem imbuti 
{caturiant. Hofimanni Opera, tom. quintus, p. 140. 


they 
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they could never find any that gave afy 
figns, of it on cryftallization. _ That. the 
auftere tafte, and precipitation with alka- 
lines, are common to the felenites, or hard 
waters, as well as the aluminous. ~That it 
is very dubious, except in accidental cir- 
cumftances, if the vitriolic acid is ever 
found a native foffil in its feparate ftate, 
and at liberty to unite with the aluminous 
earth, and that if fuch an accidental com- 
bination fhould take. place, on its fo- 
lution in water, it muft foon be decom- 
pofed, the phlogifton, alkaline falts, cal- 
careous earth, and magnefia being more 
ftrongly attracted by the vitriolic eid than 
the earth of alum. meee 


To thefe arguments it pie been replied, 
That there is undoubted evidence, that 
alum has been found in its cryftallized ftate 
in the neighbourhood of green _ vitriol ; 
that fome earths and flates have a manifeft 
aluminous tafte when newly dug, and from 
which alum is directly elixated, without 
any previous expofure to the atmofphere. 
That if any air be necefflary to its pro- 
duction, that is fufficient which is con- 
tained in the interftices between the lamina 

) “a 
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of the flate, from whence it is got, which 
's of that texture as the aluminous matter 
may. be often there plainly diftinguithed. 
That the caufe why Neumann and. Hoff- 
man could not procure it by fimple evapo- 
-ation, was, that there is almoft conftantly 
united with alum an earthy fubftance, and 
ome metallic matters, which require to be 
orevioully precipitated before the cryftal- 


ization will take place, as the liquor. of 
tfelf will not fhoot, but either continue | 


Aluid, or, if farther evaporated, would yield 
only an unétuous mats. That, with this 
intent, the Alum-makers always add.a 
quantity of alkaline falt, or urine, or fome- 
times both, in order to precipitate thefe 
which obftruct the cryitallization. That 
the objection concerning the vitriolic acid 
is of no confequence, as fome kinds, of 
pyrites, from which fubftanceit is frequently 
got, fuffer a decompofition by moifture 
only, which would be more likely to hap- 
pen from the additional attraction of the 
aluminous earth, which is frequently found, 
as in the aluminous pyrites, in contact 
with it. = al 


That ‘as to the decompofition of alum. 


by alkaline earthy, and metallic matters, 
i N it 
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it is very probable that this: very” ‘often 
happens, as aluminous waters are not Near 
fo ¢ommon’ as we might expect,’ ' from (the 
frequenicy of the component parts of Yum 
in the bowels of the’ earth ;“ yet; “never. 
‘thelefs): either’ from ‘thefe fubftatices” ‘not 
interfering with the current of thé Aréani 
before it rifes ‘to the furface, or from” ‘the | 
quick ‘paifage of the water over them’ ‘not 
allowing time ‘to diffolve fafficient of the 
_earth,'or metal, to precipitate all the earth 
of alum ; it is very poffible to fuppofe,: that 
impregnations of this kind may fometimes 
oceut: In the fame manner we fee thé 
fofilalkali, whofe attraction to the vitriolic 
acid ‘is’ fo ftrong as to decompofe ever 
other faline compound in which it if Con- 
tained, many of which occur fo frequently 
in the earth, yet is fometimes found in its 
feparate flate iv fprings. ’ If we allow’ the” 
prefence of the’ vitriolic “acid fepatate’ in 
Mineral Waters, ‘it is eafy to ‘account: for 
an aluminous “impregnation,” fiice Dr 
Lewis has proved by experiment, that. the 
arsillaceous earth -is capable of being’ con-— 
ata by the vitriolic acid into earth of 
alum. Nothing more; then, isneceffary, 
— than, to fuppefe a) eth thus impregnated | 
running — 
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running through a bed of clay. This is 
confirmed by an obfervation, that aluminous 
waters are frequently found in the neigh- 


~ bourhood. of volcanoes, where the vitriolic 


acid is fubje& to. be often difengaged by 


fire from the Pyrites. It feems, moreover, 
probable, that a perfect alum is generated 
in clays by the action of the fire. Dr. 


Percival found, that bricks imparted an alu- 


> 


minous impregnation to water, and on 


that account very properly cautions againft 
- lining the fides of wells with brick ; and it 


is not improbable that the aftringent'tafte 
in fome of -our {pring waters is owing to 
this caufe. | ; 


On the whole, then, from the review of 
the arguments on both fides, it feems to 


“me very Clear, that alum is a poffible im- 
- pregnation of Mineral Waters, which opi- 


nion is farther confirmed by feveral aGual 


- proofs of its exiftence there. It mutt 


therefore be admitted into the catalogue 
- of native impregnations. 
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| We. now come to the laft, though not the 


leaft important impregnation of Mi- 
neral Waters, viz. with Aérial Bodies,— 
Thefe are generally thought to be of 
three kinds : . 

r. Common or Atmofpheric Aic. 
2. Fixible or Mephitic Air. 
3- Inflammable Air. 


CoMMON AIR. 


This is poffibly. the only. kind ae air 
that does not admit of being fubdivided 
into feveral {pecies. It may, indeed, be 
united with feveral bodies, but, when-col- 


lected feparate, appears to be of one. kind 


only. Whether this is ever found native 
in {prings, remains to be confidered. “The — 
prefence of an aérial fluid in common 
water, is frequently obvious to our fenfes, 
and at all times .difcoverable, by placing . 
it under the exhaufted receiver, when 

numerous 
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numerous bubbles. will immediately rife 
through the body of it. Whether this 
acrial fluid be the fame with that of the 
atmofphere, affords room for a curious 
queftion. 


‘Common Air is certainly jaituble with 
water, as we fee. in the machine for 
raifing a blaft of wind by means of water, 
which depends on this principle. But in 
this way the air feems to be only en- 
tangled in the water, as it quickly 
e(capes, though, in all probability, a portion 
is ftill retained fufficient to faturate the 
water, and only fo much feparated as is 
above that proportion, But what is the 
ftrongef{t argument is, that lime water is 
not precipitated by addition of common 
water, and when placed under a receiver * 
emits air bubbles, which cannot be fup- 
pofed to be of the mephitic kind, as that 
having fo ftrong an attraction to calcareous 
earth in a cauftic ftate, would unite with 
it, and precipitate it from the water. 


Common Air feems frequently to be 
united in over proportion with the common 


Ll | never tried this latter experiment, but had it, J 
believe, from good authority. 
3 3 water 
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water we drink, from its being entangled 
in its fall from the tube, from whence it 
flows. This is frequently ‘the cafe in 
our pump waters, and to this ts owing 
the numerous air bubbles, which we fo — 
frequently fee at the bottom of glafs 
decanters, filled with water from a pipe. 
‘To the fame caufe may be imputed the 
fparkling appearance of fome Mineral 
Waters, which is attributed, though fome- 
times with reafon, often erroneoufly, to 
fixible airs I have feen fome Mineral 
Waters which contained the latter fub- 
{tance in great quantity, and’ yet exhibited 
very little appearance of this kind to the 
eye, when taken up, by immerfing a veffel 
flowly into the {pring, but when poured — 
out from a bottle fhewed great figns of it. 
For this reafon, I apprehend, ‘that where 
the effects of the waters depend on this 
quality, that the manner of taking them 
up from the f{pring, as at Tunbridge and 
Buxton, would be preferable toa pump. 
The caufe of the feparation of the fixible ~ 


air from the water is moft probably owing 
. to its being attracted by the common 


Air... tty is ae very obvious, that by | 
falling from the pipe of the pump, a, 
much 


% 
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much larger furface of the water muft be 
expofed to the common Air than in the 
other method, and which, by its being 
thus mechanically united with the water 
in its fall, muft greatly increafe the op- 
portunity of its uniting with the fixible 
air, and of confequence promote the diffi- 
pation of the latter. © 


It may be perhaps thought, 1s an im- 
prégnation of this kind can fcarce come 
within our definition of Mineral Waters. 
But there is no fmall reafon to think, that 
the prefence even of common air in water 
is by no means an indifferent circumftance 
with regard to its action on the human 
| body; fince it is found by experience, that 
water which has been frozen (which feems 
to feparate all the air of every kind,) is not 
fit for the purpofes of diet, yet the water 
feems to have fuffered no change, except 
in this refpeét; and on that account, the 
ingenious Dr. Percival has, with great 
probability, referred the ill confequences 
which it appears to have on health to 
this caufe. 


It may be perhaps owing to this, among 
other circumftances, that {pring water “e 
N 4. comes 
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comes fit for feveral purpofes in the me- — 
chanic arts, as the folution of feveral fub- | 


ftances, and even in diet, by being expofed 
to the air, which It would not ferve at its 


~ firft rife. 


If this theory be juft, it fhould caution 


thofe who are accuftomed to drink boiled 


water, to expofe it a fufficient time to the 


atmofphere, to recover the air which had 
been feparated by the boiling. 


It is poffible that the fixible air in many 
Mineral Waters {upplies the want of com- 
mon air, to render it proper to be taken 
into the human body. 


As to common air being’ a native im- 
pregnation of Mineral Waters, I cannot 
think it can ftrictly be efteemed fo, although | 
I make no doubt, that it is contained in 
many of them, as offered to us, either 
from its being entangled with them, in the 
way before mentioned, or from their being 
expofed in a large furface, at their firit rife, 
a fufficient time for them to acquire of it a 
certain proportion. 


Although then, in ftrictnefs of .fpeech, 
it cannot ‘He admitted, yet, as it is almoft 
| : always 
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always prefent in them, in the ftate in 
which we ufe them medicinally, and as it 
is not introduced there by any artificial 
means, it may in this light be accounted 
a native impregnation. . , 


FIxIBLE AIR. 


Fixible, or Mephitic Air, is undoubtedly 
very largely contained in many Mineral 
Waters. But whatever doubt there may 
be concerning common air, we can have 
none, that many Mineral Waters are largely 
impregnated with fixible air. The fpark- 
ling appearance, joined with a poignant 
tafte, and exhilarating, and even, if largely 
taken, intoxicating effects, is a great evi- 
dence of this. Chemical experiments far- 
ther confirm this inference, which is drawn 
from their fenfible qualities. The calcare- 
ous earth is precipitated from lime water 
by admixture with feveral waters, when 
firft taken up from the fpring, but if fuf- 
fered to ftand fome time expofed to the 
air, before the lime water is added, no 
fuch effect is obferved to take place. I 
have likewife remarked, that fome Mineral 


Fixible 


Air. 


Waters, and even their vapour, act very 


“powerfully in corroding iron, which is a 
quality 
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quality of fixible air. _ This is, indeed, fo 
likewife of the volatile vitriolic acid ; but I 
am rather inclined to attribute it, in many 
that I have taken notice of, to fixible air, 
fince I obferved that copper, equally ex- 
pofed to the aGtion of the water, was not 
in the leaft affected. _Now fixible air acts 
very powerfully upon iron, but has not 


"any effect on copper *, whereas the volatile 


vitriolic acid diffolves both very plentifally: | 
Moreover, I have feen this effect where 
there was no reafon to fafpe@ the prefence 
ef the acid, which, though a poflible,’ is 
nothing near fo frequent an impregnation 
as fixible air. It is probable that the an- 
cient fountain Salmacis, mentioned’ by 
Ovid, was of this nature, and contained 
fixible air in large quantity, as the de 
feriptions of its effedts: anfwer nearly to 
thofe produced by fermented liquors. 


Quis fi faucibus. baufit, 
Aut furit, aut mirum patitur gravitate fe oporem. 


Plutarch, in his Life of Lyfander, like- 
wife mentions a fountain near Haliartus, 
in Greece, called Ciflufla, in which they 


* Vide Note, p. 133. 
| fay 
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fay Bacchus was wafhed immediately after 
his birth, as the water .is of a bright co- 
lour, taftes like wine, and is very pleafant ; 
all which qualities are applicable to waters 
impregnated with fixible air, and I believe 
to no other impregnation. Herodotus and 
Polybius mention inftances of a like kind. 
Tt now remains to be accounted for, by 
what means Mineral Waters become thus 
impregnated. 


And here I mutt obferve, that on the 
union of all the acids with alcaline falts, or 
abforbent earths, in their mild ftate, a con- 
fiderable quantity of this air is difcharged. 
If this happens in a place to which the 
outward air has not accefs, it remains united 
with the * water, with which the folvent 
isdiluted. On expofure to the atmofphere, 
however, the fixible air rifes in great quan- 
tity, in form of bubbles, through the body 
of the fluid, being powerfully attrated by 
the common air, which, in the opinion of 
fome eminent modern Chemitts, ferves as 


& 


* As no decompofition feems to take place except the 
common air is admitted, it is more probable that the fixible 
air remains united with the alcali or calcareous earth, as 
long as the common air is excluded, Vide Experiment, 
p. 142, Note, 

: a men- 
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a menitraum to the fixible:’ This may 


account for the impregnation of the com- 
pound faline fprings. in this manner, as 
we may fuppofe the union of the acid “_ 
the alkali, or with the abforbent foeM. 
be formed in the earth, which would 


eccafion to the feparation of the fovibte ai air, 


which, fo long as the communication with 
the atmofphere was precluded, would re- 
main quiet in the water; but on the fpring’s. 
breaking out, would, in confequence of its 
firong affinity with common air, and lefs 
fpecific gravity than the water, rife from 
all parts of the fluid, in which it was con~ 


tained. To this might be attributed the — 


fparkling appearance, pungent tafte, and 


fmell of many Mineral Waters. But nat- © 


withftanding the fpecioufnefs of this theory, 


it labours under feveral objections. Were — 
it true in its full extent, we might expect 


to-fee waters’ impregnated with fixible air, 
in proportion as they contain a greater or 
lefs quantity of compound faline fubftance, 
from which the air had been difcharged, 
as in thé formation of a neutral falt by an 


acid and an alkali. Notwithftanding this, 


we fee feveral fprings that contain neutral 
faline matter in great abundance, and fome 
even to a faturated folution, very lightly, 


if 
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°af at all impregnated with fixed air.. . This 


would feem at once to overturn the above 
theory, but perhaps even this admits of 


an explanation. -The falts that are found 
thus, are common falt, Glauber’s falt, and 
‘the earthy falt, called Sal cath. amar. The 
firft of thefe we have great reafon to believe 
to be an original fubftance, and that its com- 
“ponent parts never exifted native feparately 
“in the earth, but that they were originally 
produced combined in the form we fee 
‘them, viz. common falt; and there are 


fome reafons to induce us to think this not 


improbable, of the Sal cath. amar. and 
. Glauber’s fale. 


On fuppofition, however, that it might 


_be formed in the earth by the union of 
_an acid with an alcali, the air thus gene- 
rated might be abforbed by other foffil 
bodies, many of which attract it before 
the {pring had accefs to it, or at leaft by 
-fome fubftances it might meet with in its 
_paflage to the furface. Were this true, 


it would account for this circumftance, 
as we could not expect to fee {prings thus 


“impregnated with air unlefs fome new 


faline combination was direCtly formed by 
fome 
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Gihe of the means ati egenenon os in the 


waters. ; NG ss 


A ftill greater difficulty occurs ; . die fore- 


going method might ferve. to account. for 


the union of fixed air with Mineral Waters 
impregnated with truly faline, or earthy 
faline bodies ; but will not account for its 
exiftence in thofe waters, many of which 
we fee contain it in large proportion, which 
have fcarce any admixture of thefe fub- 


ftances, or, indeed, any difcoverable im- 


pregnation. 


It is undoubtedly found in many feiss 
where we cannot account for its prefence 
by any reafoning drawn from any analyfis 
of the water. So far, however, we may 
venture to fuggeft, that as this fubftance is 
found frequently native in fubterraneous 


caverns, it is probable the. fprings thus 


¥ 


‘impregnated, paffed through fome of thefe, 


where they were united together, which 
may be eafily imagined, as they feem to 
have fome degree of attraction for one 
another. | 


The laft fubftance ic this kind that re 
mains to be confideredis, . 9 5 


In- 


cil Demankacanhiaae indent 


alge Warens. 
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This is produced duting' the ‘union of [nfm 
of feveral’ metals ‘with ‘acids, | particularly Air. 


yinc ‘ahd’ iron with the vitriolic acid.” It is 
likewile ‘faid to” be generated during the 
folutién’ of tin’ in’ its proper menftruum, 


(aqua regia: i) arid ‘likewife by putrefac-. 
ion. © But as the two latter méans never 


occur below the earth, it is needlefs to 
eonfider them: “The only two means, 
then, that wecan account for its produc- 
tion, ‘are by the junction of the two firft 
mentioned metals with acids. It is very 
probable, that it may be generated by other 
means, but ‘thofe are not yet come to our 
“cabin 


-Iknow no variety in the kinds.of this 
agrial fubftance, whether that produced on 
addition, of zinc. to the vitriolic acid varies 


| from that generated when i iron’ is ufed. . If 


Mr. Cavendith’s ingenious ant that it 
is the phlogifton of metals, be juft, it 
fhould feem probable, that it is of one 
“kind only, as all inflammable fubftances are 
found to revive or reftore the Phlogalton is to 
all metals indifcriminately. 


The 


» ws 


192 


rd 


ABRIAL IMPREGNATIONS 


The fame i ingenious Gentleman has, in- ; 
deed, delivered it as his opinion, that this — 


faubftance is. not mifcible with water. If 


this were once proved, it would be needlefs 
to confider it in this place any farther. I _ 
agree with that learnedGentleman entirely, — 
in thinking that it does not admit..of any 
intimate or chemical union with water, as 
both common and fixible air feem ‘to doin. 
fome degree. But neverthelefs, I find by — 
experience, that it is capable of ‘being 
mechanically united, or entangled ina | 
watery fluid, ‘fo as to have a very pef- 
ceptible effe& on its. fenfible qualities...I 
am well perfuaded. of the poffibility of ‘this — 
fubftance * occurring in the’ -fubterraneous 
regions, and that it may fometimes form - 
an impregnation of Mineral Waters. I 
am greatly inclined to fufpeat, thatit is 
frequently _miftaken for fixible air. It 
imparts a fimilar pungency, but feparates : 
fooner, “and the vapour of it does not 
precipitate lime water in the manner that i 
fixible air does. 


* This appears from the inflammable damps fo often met ; 
with in mines, and other fubterraneous places, which are: y 
only colleétions of inflammable alr. 


It, 
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It-is the opinion of a celebrated Chemift, 
| that this is not a fimple fubftance, but 
compounded of fixed air and an acid. 
Many arguments may be brought in favour 
_ of this opinion; but the prefent work will 
not admit of any difquifition not imme- 
diately connected with the fubje@. Whe- 
ther this opinion be well founded or no, is 
not here very material, fince it is always 
met with in the fame ftate, as far as we 
know, below the earth. From its fre- 
quency there, and its poflible mifcibility 
with water, though that is only.in a ftate 
of diffufion, I think it may be properly 


admitted into the catalogue of native im- 


| pregnations. 


AERIAL IMPREGNANTS of MINERAL 
WATERS. 


WCommon Air 9 In intimate union. | Coa ac 
ther folution or mixture! 


(2. In way of diffufion, as when 
~ entangled in its fall from a 


lL pipe. 


C3. Q. If intimately united by | 


Fixible Air, ~ dilution, or mixture, or by 
| L diffufion only? 
| Inflammable § 4. In a ftate of diffufion only, as 
Air, ‘I think. 


O yes From. 


193 


194 . Apriar IMPREGNATIONS . 


From the aforefaid review of the Impreg- 
nations of Mineral Waters we find, that 
they may all be divided into thofe 1 impreg- 
nated with 


-cAcid. t. Vitriolic acid per fe. 
Si eid 2. Foffile alkali per fe. 
HmpSs\ Alkali. i Volatile alkali per fe. — 
Saline L Very dubious. 
Bodies. C 4. Glauber’s Salt. 
| 5. Vitr. ammon. very dubious, 
<2. Common oat 
(7. Sal ammoniac,very dubious, 
f Oil. {Siar 8. Oil foflil per fe. 
Inflam- | Comp. — g. Oil in form of foap. 


mable Simple, 10. Sulphur per /z. 
Sulphar} 


Compound, 


; Bodies. Com- Ay Hep. fulph. with an alkali. : 


pound, 12. Hep. fulph. c. calce viva. 


13. Vitriolic acid in form of — 
f { Copper, } ; blue vitriol. 
ina {14. Fixt vitriolicacid i in form 
Raf ftate of green vitriol. 
Metall MM. ; iy of fo- | 15. Vol. vitriolic acid, as in © 
Bailes. ey lution many chalybeates. 


by 16. Hep. fulph. with an alkali. 
17. Hep. fulp. with quicklime. 
: (Iron. (18. Fixible air. 

Semi- {7; g. Vitriolic acid in form of 

{ metals. 940°: bY white vitriol. 

20. Calcareous earth in folu- 

t tion, by being deprived — 
Bite of fixible air. - ; 
pue 21 
f 
L 
22 


, by ‘being 
united with it in over- i 
Farthy roportion. . 
Bod ‘ he alcareous, in form of 
Hea ne i felenites. 
Compound —with } 23. Magneiia. — Spurious 
. vitriolic acid, Glauber’s falt. 
. | 24. Barth of alum—in form — 
d of alum. 
Co , . In folution, or mixture? 
Acad. | Common, Air. ea Tn pag ee? Hobs 
te ae 4 b 2 A iolNtlo: 1iruiio 
Bodies. 4 Fixible Air. i Q Bathe, Jie Bd n, 4 
(Infammable Air. 28. Prebably only in diffufion. 


Dif- 
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Different TEMPERATURE Of. MINERAL 
Cy WATERS. 


Befides the differences that arife from 
impregnations, Naturalifts make a divifion 
_of Mineral Waters from their difference of 
temperature into the Acidule and Therma. 


The laft of thefe have been the fubject 
of much enquiry among the Philofophers, 
and are {till very indifferently accounted for. 
Naturalifts, finding that the pyrites, on be- 
ing moiftened with water, acquired acon- 
fiderable degree of heat, have been willing, 


from this admixture, to account for both 
|the impregnation and heat together. | 


_ Sulphur and iron filings generate heat 
fill more confiderable ; and to this caufe 
‘they would attribute earthquakes, and vol- 
canoes. But there are many objections, 
ithat will deftroy, or fuperfede, the firft 
itheory; for we have accounts of therme 
without any degree of impregnation. But 
even fuppofing the heat to be communicated 
to a neighbouring ftream that is unimpreg- 
mated, we cannot imagine that fuch a caufe 
thould act with fuch uninterrupted unifor- 
imity, for fuch a length of time, as thefe 
| O 2 feem 
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feem to do, fince even A®tna and Vefuvius — 


have long intervals of feeming quietude. 
For thefe reafons, a celebrated Profeffor at 


Edinburgh feems to think, that they owe 
their origin to a different caufe, v/z. to an 


internal fubterraneous heat and fire, fo 
much f{poken of by Philofophers. This 
circumftance, he thinks, favours that opi- 
nion, and could its exiftence be abfolutely 
proved, we might then account for the 
production of many foflils, which we per- 


ceive to be ftrongly marked with evidences 


of fuch a forming caufe. 


In order to explain more fully what is. 


faid in the preceding book, and the two 


following, I have fubjoined a fhort table 


of Attractions, taken chiefly from that de- 


livered by Dr. Cullen, and printed by Dr. 


Saunders, in his Syllabus, with fome few 


alterations from Dr. Lewis. 


This table is to be thus underftood. 


F 


The fubftance placed at the head of each 


feries has the greateft attraction to or affi- 


nity with that immediately below it; a Jefs 
affinity with the next, and fo on, to the 
end of the ferics; that fo, if any of the 


remote bodizs bas been combined with the 


uppere 
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uppermoft one, the addition of any of the 
intermediate bodies will difunite them, 


the intermediate body throwing out the 


remote one, and uniting itfelf with that 
placed uppermoft. Thus in the firft co- 
lumn of Acids in general, a fixed alkali 
being placed between the Acids mm general 
and guick-lime, denotes, that if an acid 
was united with quick-lime, the addition 
of a fixed alkali would feparate the quick- 
lime from the acid, the alkali taking its 
place. } 


This table is not very extenfive ; but, it 


| Is hoped, will ferve the prefent purpofe of 
| illuftrating the experiments on Mineral 
| Waters. 
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TABLE of ATTRACTIONS. 


B 


Acids in general. . 
* Phlogifton. 
Fixt Alkali, cauftic. 
a, mild, 
Quick-lime. 
Maenefia. 
Calc.. Earth, mild, as 
Chalk. 
Vol. Alkali, cauftic. 
Bafe Metals. 
Vol. Alkali, mad. 
Earth of Alum. 
Pure: or precious Me- 
tals. 


* There is fome doubt con- 
cerning the univerfality of 


the propriety of placing Phlo-~ 


gifton above Fixt Alkali. It 
js true of the Nitrous and 
Muriatic Acid, and probably 
of the Vegetable, fince any 
’ inflammable fubitance will 
decompofe any of the com- 
pound Salts made with thefe 
Acids. In the Vitriolic, too, 
it feems to hold, as any in- 
flammable Subftance will 
decompofe Vitriolate Tartar, 
and form with its Acid a 
Sulphur; but, on the other 
hand, Alkaline Salts added 
to Sulphur, change its nature, 
and, in fome meafure, de- 
compofe it, as when heat is 
applied in this cafe, the Phlo- 
vifton flies off feparate, and 
leaves the Acid and Alkali 


wnited. 


Vitriolic Acid. 
Phlogifton. 


sol 


Fixt Alkali, cauftic, — 


—— ——, mild. 
Quick- lime. 
Magnefia. | 
Calc. Earths, mild. 


Vol. Alkali, caiuftic. 


Zinc. 
Nickel. 
Cobalt. 
Ironia 
Copper. | 
Silver. 


life ee oe 


Lead: 

Mercury. 

Vol. Alkali, mild. 
Earth of Alum. 


aR SRR aetna 


* Tron and Copper vary in 
their relative Attraction to 


- Acids, according to the dif- 


ference of heat, or of cold. 
In the cold, Iron attracts 
ftronger than Copper. When 
heat is ufed, Copper attracts 
Acids more powerfully than 
Iron. 


III. 


TABLE of ATTRACTIONS. 


“I. 

Nitrous Acid.. 

| Phlogifton. | 

| Fixt Alkali, canfiic. 

—— ——, mild. 

Quick-lime. 

Magnefia, | 

Calc. Earth, mild. 

Vol. Alkah, cauftic *. 

Zinc +. 

Lead, or Tin. 

Tron. 

Bifmuth, or Antimo- 
ny. 

Copper f. 

Arfenic, or Earth of 
Alum. 

Mercury. 

Silver. 

Platina. 


* Some place Volatile 
Alkali above Magnefia. 


+ Sir Ifaac Dr. Lewis 
Newtonplac- has placed 
edthemthus: them thus: 

Zinc. Zinc. 
Tron. Tron. 
Copper Copper. 
Silver, Lead. 
Tin. Mercury. 
Lead. Silver. 
Mercury, 


+ Perhaps Volatile Al- 
kali mild fhould be placed 
here, 


Ty¥:. 
Muriatic Acid. 

Phliogifton, | 
Fixt Alkah, cauffic. 
—— ——, mild. 
Quick-lime. 
Maenefia. 
Cale. Earth, mild. 

* Vol. Alkali, cauftic. 
Zink. 
{ron +. 
Tin. 


~ Regulus of Antimony. 


Copper. 
Lead. 
Silver. 
Mercury. 

Gold. 

Martial ae 
Vegetable Acid. 

Phlogifton. 
Fixt Alkali, cauftic. 
—— ——, mild. 
Quick-lime. 
Magnefia. 
Calc. Earths, mild. 
Volat. Alkali, cauffic. 
—— ——, mild. 
Zinc. 
Jron. 
Tin. 
Copper, or Antimony. » 
Lead. 


- Silver. 


Mercury. 
* Perhaps the Volatile Al- 
kali fhould be placed lower. 
+ Some place Iron next 
below Tin, 
ek 
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VI. 

Alkaline Salts. 
Vitriolic Acid. 
Nitrous Acid. 
Muriatic Acid. 
Vegetable Acid. 
Volat. Vitriolic Acid. 
Acid of Borax. 
Oil *. 
Sulphur. 


VII. 


Calcareous Earth. 
Vitriolic Acid. 
Nitrous Acid. 
Muriatic Acid. 
Vegetable Acid. 
Fixible Air +. 
Sulphur. 


* J imagine Fixible Air 
fhould be here inferted be- 
tween the Acid of Borax and 
Oil. 


+ I have placed Sulphur 
below Fixible Air, on the 
authority of Mr. M‘Bride, 
who has found Fixt Air to 
precipitate Sulphur from a 
Solution of Hep. Sulph. ec. 
cal, viva, though.I own J 
rather doubt it. 


VIII. 
Fixible Air. 
Calces of Metals *. 
Quick-lime. 
Fixed Alkali. 
Magnefia. 
Volatile Alkali. 
pe 
- Phlogifton. 
Nitrous Acid. 
Vitriolic Acid. 
Metallic Subftances. 
Fixt Alkaline Salts. 
X. 
Sulphur. 
Fixt Alkali, cauftie. 
—— ——, mild. 
Quick-lime, 
Iron. : 
Copper. 
Lead. 
Tin. 
Silver. 
Antimony. 
Mercury. 
Arfenic +. 
Volatile Alkali. 


a | Ma ORTRRRK RURE I VRP aaa cee 
* ‘lhe {uperior Attraétion 


| of Fixible Air to Calces of 


Metals is fhewn by a mild - 
Calcareous Earth, being fuf- 
ficient to reduce feveral of 
them into their metallic form 
without the addition of any 
Inflammable Subftance. 

+Some place the Volatile 
Alkali between Mercury and 
Arfenic, 

nef 


XI. 

Lead. 
Vitriolic Acid. 
Muriatic Acid. 
Nitrous Acid. 
| Vegetable Acid. 
Oil. 

XIE 
| Iron. 
| Vitriolic Acid. 
| Muriatic Acid. 
| Nitrous Acid. 


XIII. 
Antimony. 


| Vegetable Acid. | 
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Copper. 
Vitriolic Acid. 
Muriatic Acid. 
Nitrous Acid. 
Vegetable Acid. 


XV. 
Mercury. 
Muriatic Acid. 
Vitriolic Acid. 
Nitrous Acid. 


PART 


- —— 


PA RT, ie 

AVING thus determined the nature 

and qualities of the feveral fubftances 
contained in Mineral Waters, I fhall now 
give a fhort fketch of the moft approved 
means to be ufed for difcovering thefe im-) 
pregnations. 4 


And here it is not copatelit to > attempt) 
an account of the effects of every experi 
ment ufed on thefe occafions with each of 
the impregnations, but to fele& fuch only 
as may moft effectually ferve to difcover 
their contents. : 


I fhall take thefe in the order they are 
prefented in the foregoing Table. | 


CHAP: 
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eee Cd iz 
SIMPLE. 


ATERS: of this kind are fome- Parrll. 
times fo ftrongly impregnated as to pols 
be difcoverable to the tafte by their aci- A vespibie 
dulous tartnefs. They change the colour 
of the vegetable blues to a reddith*caft, 
‘effervefce with all the alkaline falts, or 
icalcareous earths,” and with -- magnefia 
when thefe fubftances are in their mild 
ibe or united with fixible air, and on 
evaporation, leave a falt which has the vi- 
triolic acid for its acid bafis, but which 


may be either of the neutral or earthy 


7 


* Tt may be thought extraordinary to make this a teft of 
‘the prefence of the vitriolic acid, which has been before 
mentioned, as being prefent here in its volatile ftate, in 
which it deftroys all vegetable colours whatever. But I find 
that this acid, when very largely diluted’ with water, as it 
always muft be in fprings, becomes in fome degree fixed, and. 
thanges the vegetable blues, red. In diftilling vitriolic acid, 
the operators find, that a fmall quantity of water in the re- 
ceiver is of fervice, by rendering the acid more fixed. 


+. Vide Vffays, Phyfical and Literary, Vol. II. p. 174. 
kind, 
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Parrit. kind, according to the fubftances which 
were added in the experiment. 


They precipitate all folutions made in 
alkalines, curdle foap, or render a folution 
of it in rectified fpirit milky. A folution 
of fulphur in water made by means of 
alkalies is precipitated, and rendered milky 
by thefe waters, and emits at the fame. 
time a ftrong feetor. Dr. Lewis has, men- 
tioned the fame effect as produced on the 
folutions of fulphur made by means of 
quick-lime. This is true of a very ftrong 
or nearly faturated folution of fulphur 
made by thefe means, but will not hold. 
good of a dilute one, which is not. vifibly 
affected by acids. They produce a cloudi- 
ne{s with the folutions of filver, lead, and. 
mercury, in the nitrous acid; with the. 
two firit, of a whitifh colour, (though not 
in near fo great a degree as that with the 
muriatic acid;) and oat the laft, the pre- 
cipitation foon acquires a yellowifh tinge. 
Such are the general characters of thefe 
waters. Some of them, neverthelefs, are 
not peculiar. Waters containing alum ef- 
fervetce with alkaline falts, precipitate the 
folutions of filver and lead in a whitith 


cloud, 
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cloud, and that of mercury in a yellowih p,zri 
one, and change the colour of the vege- 
table juices. 


In order to fupply this defect, the learned 
Dr. Lewis recommends to diftil the water 
whilft freth, and then examine if what 
comes over in diftillation has this effect on 
the vegetable blues. He alledges, that if 
this be the cafe, we rnay be affured of the 
prefence of an acid unneutralized, as the 
neutral or earthy falts which produce this 
-effeG, do not rife in diftillation. 


This Theory of the Doétor’s is very in- 
genious, and I with I could pay an entiré 
credit to it, as it would afford an eafy 
_ method of difcovering the prefence of this 
{ubitance in waters. I will, however, ven- 
_ ture to fuggeft a circum{tance, which makes 
me doubt if this be fo clear a teft as that 
learned perfon feems to imagine. 


The ingenious Dr. Percival, in his Effay 
on Water, has demontftrated, that the vi-. 
triolic acid, when the falt containing it is in 
_a fiate of folution in water, (as in this cafe 
might often happen with fo common an 
impregnation as felenites,) is feparable by 
a boiling heat, and that by thefe means the 

hardeft 
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Parti. hardeft waters that owe this quality to that 
fubftance, might be rendered fofts It is 
probable, therefore, that this would happen | 


in diftillation, and the vitriolic acid be thus | 
| 


forced’ over into the receiver, and impreg= — 
nate the diftilled liquor in fufficient quan- 
tity to produce this effe@ on the vegetable - 
blues, although it had never exifted origi- 
nally in a feparate. {tate in the fpring. It 
is doubtful if the vitriolic acid does not 
arife in a volatile form from felenites, which 
would render this {till more probable. 


This opinion is confirmed by the ap- 
pearances obferved on the diftillation of — 
fea water, where a {mall quantity of the 
vitriolic acid (which is always prefent in| 
it) comes over into the receiver, unlefs a 
quantity of fixed alkaline falt, or calcare- 
ous earth, be added to it, previous to its 
being committed to diftillation. 


The following feems to be the more 
certain method of determining the pre-_ 
fence of this fubftance, v/z. to obferve 
firft, if the effervefcence caufed by addition © 
of mild alkaline falts, magnefia, or cal- 
carcous earths, and the change of vege- 
table blues to red, does not ceafe to be 

produced 
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produced on the waters ftanding expofed pyar, 
to the air. Secondly, if any precipitation 
happens on addition of a mild calcareous 
earth, or magnefia. The firft of thefe is a 
pretty certain mark of the prefence of an 
unneutralized acid, as the vitriolic acid, 
when in its feparate ftate in Mineral 
Waters, is always in a confiderable degree 
volatile. Were thefe effects produced by 
alum, or any metallic falt, diffolved in the 
waters, they would be more permanent 
in them. If no- precipitation happens 
through the body of the liquor, on addi- 
tion of a mild * calcareous earth or mag- 
nefia, but an effervefcence enfues without 
any change of colour, it may be taken for 
granted, that an acid is prefent in its 
feparate ftate ; as. was it united with 
earth of alum, iron, copper, or any other 
metallic fubftance, fome precipitation or 
change of colour would happen on fuch 
addition. 7 


' * If this be ufed, care fhould be taken to ufe it very 
f{paringly, as the compound faline fubftance formed, is fo 
diffcultly foluble in water. Perhaps, on this account, mag- 
nefia would be the properefk telt. 


Waters 
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Foffile 
Alkali. 


MINERAL WATERS impregnated 


Waters containing the foffil alkali effer- 
vefce with all the acids, and form thus 
neutral falts, according to the different. 
acids added to them, change the vegetable 
blues to green, and precipitate the folu- 
tions of calcareous earths, or magnefia, in 
any of the acids, and of the ammoniacal 
falts and alum in water. hei 


| 
| 


They render milky the folutions of 
filver, lead, and mercury, in the nitrous 
acid, and precipitate the iron from the 
vitriolic, nitrous, and muriatic, in form of - 
a yellowith brown ochre. Dr. Lewis re- 
commends as the moft certain mark of 
this fubftance, to obferve if the water 
containing it effervefces with the muriatic — 
or vegetable acids. This is certainly a 
good criterion with refpect to thofe faline 
bodies into whofe compofition the vitriolic 
acid enters, as thefe would not be de- 
compofed by addition of the muriatic or 
vegetable acids, but will not hold univer- 
fally,, as waters containing calcareous 
earths in a diffufed ftate (or, if Mr. Ca- 
vendifh’s ingenious Theory be true, dif- 
folved by an over proportion of fixed 
air,) would exhibit the fame appearance, 
although they contain no alkali. 


In 
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». In my opinion the beft teft is to examine Parr I: 
the refiduum left by fuch waters on flow 
f evaporation. . This, if the foffil alkali was 
“contained in the water, will be in part 
foluble again, in the fame. fluid, and will 
then, if but.a {mall quantity of water is 
added,  manifeft itfelf by its urinous tafte, 
by its change of vegetable blues to green, 
and by its effervefcence with acids, which 
might be not difcernible when diluted fo 
largely. as this fubftance fometimes is in 


auinerat Waters. 


saa A precipitation § 1S area hen in waters 
of this kind, by addition of a folution of 
chalk or magnefia in the: nitrous or mu~ 
tiatic acids. ‘This circumftance, joined to 
that mentioned by Dr. Lewis, -affords a 


* Dr. Lewis has faid, that folutions of calcareous earths 
in water, lime water for iniftance, decompofes neutral falts, 

. formed, by an acid and alkali, ¢. g. Glauber’s falt, (Vide Neu- 
‘mann’s Chem. p. 176.) I have repeated this experiment, but 
always found the contrary effect, as the alkali added to an 

earthy falt, produced a Macs wolition - but an earth added 

to aneutral, produced no change, Glaubei’s falt or vitriolic 
tartar cannot be decompofed by any fimple fubftance, but 
only by a double elective attraction, asin the cafe of folution 
of filver in the nitrous acid, and of earths in the nitrous or 
muriatic. 
«The Doétor himfelf, in another part of his Work, has — 
c@nfirméd what is here laid down, (Vide Neumann’s Chémipt yy 
p. 252.) | | 
P reafonable 
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reafonable prefumption of the prefence of 
aa alkali, as the calcareous earth before 
mentioned would caufe no precipitation. 


SEH CAA Solider ROS | 


SALINE SUBSTANCES, 


ComPouNnD. | 
_ Waters containing Glauber’s falt in large 
proportion, are eafily diftinguifhed from 


 thofe that poffefs other imprégnations, by 


the bitterith faline tafte that accompanies 
them. But it is fometimes prefent in too 


{mall a proportion to be obvious to the 
tafte. On evaporation, notwithitanding it 


is difcoverable by its chryftals, which are 
large and well formed, of an hexagonal 
prifmatic form, when perfe& and trun- 
eated at both ends. 


They are of very cafy (lubility in water, — 
and calcine in a dry air. On evaporation — 
the impregnation manifefts itfelf to the 
taite, though when largely diluted, it was — 


not perceptible. Thefe waters caufe no 


change on the colour of vegetable blues, — 


and afford no precipitation on addition of 


alkaline, or acid fubfances, in which they ‘ 
differ — 
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differ from waters impregnated with fal paar, 
cath. amarus, which fhew a precipitation 
on addition of an alkali, though in other 
refpects, as tafte, fhape of chryftals, and 
eafy folubility, they much refemble this. 
Solutions of lead and filver in the nitrous 
acid are precipitated in form of a yellowifh 
white cloud, and that of mercury in the 
fame acid, in an orange coloured one. 
Moreover, Glauber’s falt melts eafily in 
the fire, whereas the other can fcarce be 
fufed by the moft extreme heat. 


The brackith tafte of many waters fre-. Commoa 
quently difcovers the prefence of this fub- **" 
{tance. It is, indeed, prefent native in 
moft {prings, though not in quantity fufh- 
cient to be thus detected. It differs from 
the former, by its not having the bitter 
tafte which accompanies the Glauber’s falt 
and fal cath. amarus. But the fureft teft - 
of it is, to examine the fhape, of the chryf- 
tal yielded on evaporation. Thefe are al- 
ways cubical, which diftinguifhes them 
from all other native fubftances found in 
Mineral Waters, as none of them affume 
that form on cryftallization. It is not 
affected by alkaline fubftances, but on ad- 

i ae dition 
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dition of the vitriolic or nitrous -acids, a 


decompofition takes place, and the falt 
lofes its native tafte and. qualities, and. 
aflumes thofe of Glauber’s falt, or cubic. 


—nitre. It precipitates the folutions of filver, 


/ 


lead, and mercury in the nitrous acid, the 
moft fuddenly and largely of any fubftance,. 
in form of a white cloud, which {oon falls. : 
to the bottom, and may be collected by. 

itfelf, and proves to be the muriatic acid of. 

the fea falt, feparated from its alkaline. | 
bafis and united with the filver. It does. 
not affect the colour of vegetable blues. 


SRN ee RPE NIE ade A 2 | 


INFLAMMABLE SUBSTANCES. 


"Tas comes next-in_ order, and is” 
' eafily diftinguifhed by the tafte and» 
finell of ih waters that contain it, both i 
of them being very acrid, and peculiar to. 
this fubftance only. When in this ftate | 
they are diftinguifhable to the eye, the oil 
not being mixed with the ‘water, but 
floating | 
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floating on its furface.’ It is generally, 
when thus found, of a brownith colour, 
-and thick confiftence, when it is called 


petroleum, though fometimes it. appears! 


clear and colourlefs, when it is termed 
naptha. Thole wells are of this kind that 


take fire on application of a burning body 


to their furface. 


Thefe waters poftes the fame qualities 


with the above-mentioned, except that here 
the foffil oil is more intimately united with 
the water by mediation of an alkali. It is 


difcovered by addition of acids which im=-, 


mediately feparate the oil, and leave the 
water clear. 


This is difcoverable by the tafte’ and 
fmell of the waters that. contain it; by 
examination of the precipitate it lets fall 
on ftanding, which fometimes, as at Aix 
Ja Chapelle, lines the pipes that convey it. 
This, if fulphur, may be eafily diftinguifhed 
by its tafte, {mell, and inflammability, by 
the waters ftriking a black colour with fo- 
lution of facch. faturni in water, and folu- 
tions of lead in the nitrous acid; by their 
fudden tarnifhing of filver ;, by the feetid 
- fmell, refembling a rotten egg, or {cower- 


ae ing 
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Oi united 
with wa- 
terin form 
of foap. 


Sulphur 
per fe. 
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Parrit. ing of a foul gun barrel, on addition of — 
alkalies; by the tafte attending this addi- — 
tion; all which circumftances point out 
this fubftance very clearly. 

Salbturis The tafte and {mell of thefe waters are 

with i fo remarkable, as {fcarce to leave any 

"room to doubt the impregnation, when they 
- are prefent. They refemble, as was faid 
before, a rotten egg, or {cowering of a gun 
barrel; in the latter of thefe, this fubftance 
_is always generated on the inflammation of 
the gunpowder, the acid of the nitre being 
diffipated, and the vitriolic acid of the 
fulphur, joined to the phlogifton acquired 
from the charcoal uniting with its alkaline 
bafis, and forming this fubftance. 


Waters impregnated thus, ftrike a black 
colour with folution of lead in the nitrous 
acid, and with a folution of Sacch. Saturn. 
in water from whence the fympathetic ink 
is derived. They tarnifh filver fuddenly 
and deeply; become milky, and emit a 
{trong foetor on addition of acids; by which 
they differ from the laft mentioned, as the 
fulphur being there in a diffufed ftate, is 
not aftected by acids. The former, too, is 
not diftinguifhed by the tafte and odour 

above 
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above mentioned, whieh is peculiar tO Parl, 
this. 


It differs likewife that t this, though in 
part decompofed by expofure to the air, 
and, as Dr. Cullen thinks, by folution in- 
water, yet retains its qualities in a great 
degree, when kept from the air a confider- 
able time; whereas, the other foon fuffers 
a precipitation of all its contents of this 


This, though nearly allied tothe former, tepar 
exhibits very different appearances, on ex- Sulphns 
periment. A weak folution, fuch as we ge- Quick- 
nerally fee in Mineral Waters, is not affected” 
by acids; and though the ftrong {olution be 
difagreeable to the tafte, the dilute one is 
pot unpalatable, having nothing of that 
peculiar fmell and tafte refembling a putrid 
egg, or {cowering of a gun, which {0 emi- 
nently diftinguifhes the other. It is de- 
compofed by expofure to the air, and folu- 
lution in water, as the hepar. fulph. with 
alkali is, and on ftanding, even fhut from 
the air, fuffers a precipitation. It ftrikes 
no black colour with folution of lead in 
the nitrous acid, or of facch. faturni in 
water, and fcarce ¢ven precipitates them 

P4 ik or 
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Parti. or ange fofition of filver:” Sper piccipieéa 
by all the alkalies both fixed and volatile, 
which the former is not. It. has no effect 

in tarnifhing filver. | Na a 


| 
® 
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METALLIC IMPREGNATIONS. 


Compe ATERS of this fort are fometimes 
obvious to the tafte, which is, indeed} | 
able to difcover a very flight ifmpregnation — 
of this kind. Thus we fee waters “that 
have ftood in copper or brafs veffels gain 
what is called’a brafly’ tafte, though the 
quantity diffolved can fcarce be meafured) — 
The moft certain’ teft ‘of the prefence of — 
this metal, is ‘the addition’ of the cauftic — 
volatile alkali, as fp.-fal- amim. cum calce 
vita. ° This, if the {malleft' particle of « cop- 
per be’ diffelved, caufes the whole of the © 
fluid to aflame a beautiful blue colour. — 
Iron alfg precipitates this metal. On ad- 
dition, therefore, of a plate of iron to'any — 
waters containing copper in folution, it will — 
foon 
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foon be covered with a cruft of this metal; parr it. 
and “Gf*it’ be laid in’ the current of the 
{pring, ‘will in time be entirely’ changed 
into“it. This has ‘given room’ for ‘fome, 
who did not underftand the nature of pre- 
cipitation, to imagine that the iron’ was 
really tranfmuted into copper ;» whereas no 
more happens than the fimple precipitation 
of the copper, “occafioned by the vitriolic 
acids that held it, diffolved, having a oreatet 
affinity with iron than’ copper. A ‘propor- 
tionable’ quantity Of iron is, therefore, dif- 
folved i in place of the copper precipitated, 
which always happens:‘on the-furface of 
the precipitant, fo that in time the whole 
is diffolved, and a portion of copper fub- 
ftituted in its place. It is obfervable of 
metals, that they always precipitate each 
other in their metallic form. If waters 
contain copper in any confiderable quan- 
tity, it may be difcovered by cryftallization, 


'. Chalybeate Waters are generally difcove- fyon; 
‘rable to the tafte by their peculiar aftrin- 
gency. Where the quantity diffolved is 
very fmall, this is not perceptible. Springs 
of this kind are eafily diftinguifhed by the 
ochrous fediment which is conftantly pre-= 
cipitating 
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Parti. cipitating from them, and which gives a_ 
yellow colour to all the fubftances expofed © 
to their current. The principal and beft 
known teft of them is the black colour 
they ftrike with the vegetable aftringents, © 
and a purple one when an alkaline falt or 
lime water is added to the aftringent. Dr, 
Percival has aflerted, that the. ferruginous - 
waters will not ftrike a black or purple 
with many of the vegetable aftringents, 
without the addition of lime water, and _ 
has, indeed, brought feveral experiments 
is proof of what he has alledged. The 
addition, however, of thefe fubftances, — 
makes this experiment tolerably fatisfaCtory, 
and enables us to difcover a very minute 
portion of iron in the water. - 


Some of the mineral’ aftringents, as_ 
alum, likewife precipitate this metal in — 
form of a reddith yellow ochrous fediment, — 
which, on addition of an inflammable body, 
and a {mall degree of heat, may; like the 
foregoing precipitation, be again reduced 
into iron, Zinc is the only metallic fub-_ 
fiance that is known to precipitate iron, 
which it does in form of a brownifh pow-— 
der. The fame is faid of nickel by fome, — 
7 but 
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but this is not proved. It is obferyable, 
that all the folutions of iron by native fub- 
ftances, as by acids, the two kinds of hepar 
fulphuris and fixed air, ftrike a black colour 
with vegetable aftringents. Care mutt be 


taken to make thefe experiments with the 


waters when freth from the fpring, as on 
ftanding, they lofe thefe qualities, 


So much for chalybeates in general. As 
to the diftinguifhing the varieties of thefe, 
thofe formed by green vitriol are difcove- 
rable by their retaining their power of 
firiking black with aftringents a confide- 
rable time, by their effervefcing with mild 
calcareous earths, and at the fame time 
letting fall a brown precipitation, and when 
largely impregnated, by their exhibiting 
cryftals of green vitriol on evaporation. 
The liquor, likewife, when nearly evapo- 
rated, gives a red tinge to the vegetable 
blues. ) 


- Thofe formed with the volatile vitriolic 
acid, are diftinguifhed from the former by 
the quick precipitation of the iron from 
them, and from thofe formed by fixible 


air, 
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triol, 
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acid, 
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Parr il. 


With he- 


par fulph, 


with an 


alkali. 


With he- 
yiar ful- 
phuris 
with 
quick— 
lime. 


With fix- 
ible air. 


in amild. ftate; which does-not Shanes in | 


} 
| 
| 


Metarrie IMPREGNATIONS ee 


airy | Jebyiidie effervefeenge*: obfervable on 
addition’ of ‘calcareous eaith: or magnetia; 


chalybeates of the latter kind. | 
For the diftinétion of hep. flphoe id : 


an alkali, wzde chap. on inflammable fab- | 
{tances, Book IT. “Chalybeates: for metl by 
thefe means give no ochrous precipita- 
tion on addition of an alkaline. falt. 


Chalybeates of this kind are ditinguidas 
ed'from the foregoing, by their giving an 


ochrous precipitation, with cau io, alkaline 
falts, but none with lime- water.” 


' For the 
method of difcovering this. kind. at aie 
se vide chap. on. Inflammables. - 


e 


Thefe chalybeates are adit Bi 
their quickly lofing ‘their qualities when 


expofed to the air, by their fhewing no 


effervefeence with mild alkaline falts, and 
by. the other marks which indicate the 
prefence of fixible air, for which wide chap. 
V. of this: Part, on the means of difcover= 
ing Aérial Impregnations. eh ial 


| 
| 
j 
‘| 


ei aa this cafe. a precipitation happens, but the iron is, 
fometimes re-diffolved by the fixible air, fet loofe from the, i 
earth by the acid. 


T his 
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- This fubftance has hitherto been fo Live Part It. 
fufpected to be prefent in Mineral Waters, Zinc, 
that we have had very few experiments 
made on the appearances it aflames on ad- 
dition of other bodies. It is always 
found in Mineral Waters diffolved by the 
vitriolic acid in form of white vitriol. It 
may be difcovered on cryftallization by its 
tafte, which is naufeous, fweetifh, and 
ftyptic, and by the form and colour of its 
eryftals, which are pyramidal, parallelo- 
pipeds, and fometimes tranf{parent, though 
generally of a dufky yellowith hue, from 
the ochre of iron they contain in the 
ftate we find them. Moreover, if any of 
the fufpected cryftals be mixed with 
egual weight of calcareous earth, and 
double their weight of charcoal duft, made 
into a pafte with oil, put between two 
plates of copper, and then placed in a mo- 
derately hot furnace for a fhort time, the 
zinc will difcover itfelf, by changing that 
part of the copper® into brafs, which comes 
into contact with it. 


* This mutt be carefully diftinguifhed from the whitenefs 
communicated to copper by a imall quantity of arfenic. 
They differ in this, that arfenic renders the copper extremely 
brittle, which zinc does not.—This is only meant as a cau- 
tion, and not to infinuate that arfenic was ever known to be 


found in any Mineral Waters. ; 
C H A P: 


( ote ye 


CHAP. IV. 
EARTHY IMPREGNATIONS. 
SIMPLE. 


CALCAREOUS EARTHS. 


rests HE calcareous earth is the only one 
Calcare- we find in its fimple ftate united 
os Earth, 


with water in quantity fufficient to bring | 
it under the foregoing definition of Mi- | 
neral Waters. If this be diffolved by 
being deprived of its air, all fubftances 
that fupply that fubftance will precipitate 
the earth in large quantity. Waters of 
this kind muft then be- precipitated by 
all the means that lime water is precipi- 
tated, wiz. by the ait arifing from effer-— 
vefcent mixtures that generated in fer~— 
mentation, and that emitted from the — 
clungs of animals in breathing. If Mr. 
Cavendith’s theory of the folution of cal- 
careous earth, by being united with an 
over proportion of fixible air, be juft, then 
the earth will be precipitated by all fub- 
fiances that attract the fuperabundant — 
quantity, which, according to that theory, 
does 
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does mot appear ftrongly attached to the Paar if. 
earth, although the fame earth attrads 
fixible air to a certain proportion, the mof 
powerfully of any body we are acquainted 
with, The addition, therefore, of lime 
water, or the cauftic alkali, will precipi- 
tate the calcareous earth from the water. 
If the former be ufed, it will be neceffary 
to compute the quantity of earth contained 
in the portion of lime water which is 
added, and to fubftra@ that from the refi- 
duum, fince the earth contained in the 
lime water would be precipitated alfo. If 
the cauftic alkali be ufed, it might be ap- 
peehended that part of the refiduum might 
be produced by the decompofition of fele- 
nites, which moft waters contain, and this 
is true in fome degree, efpecially if the 
alkali be not perfe@ly cauftic, which is 
very difficult to procure. But I find that 
the precipitation, on addition of foap lees 
to the felenitic waters, is very fmall in 
comparifon with that let fall when lixivium 
tartari is ufed, which difference is owing, 
probably, to the calcareous earth, in the 
firft cafe remaining in its. cauftic {tate, and 
of confequence retaining its folubility in 
water; and in the latter, becoming mild 


and 


224. 


Part II. 


? 


it a general argument to prove, that it 


/ 
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and infoluble. in water, and of. courfe pre- 
cipitating by having attracted the fixible 
air, let loofe from. the alkali on its union 
with the vitriolic, acid, which laft:is one o 
the component parts of felenites. But I 
fhould think thefe precipitations anight be 
diftinguithed by obferying if the precipita- 
tion. on addition. of the, cauttic. alkali. was 
not larger. when the water, was freih,. than 
after it had flood fome time, as. the, fuper- 
abundant uA of fixible air is obferved 
to {eparate from the earth on ftanding. 


If then there be a dar ge piecipiatiod of 
calcareous earth by Saute alkali when the 
water is frefh taken up, and fearce any 
after it has ftood fome time, I fhould think 


contained calcareous earth in the manner 
fuppofed by Mr. Cavendifh. If the water 
contain calcareous earth in form® of quick 
lime, fach waters will unite eafily with 
foap, but whether that would be fo'in the 
latter inftance, I -have fome doubt,’ as fixt 
air has the power of feparating~ the oil 
from the alkali, and, it is probable, that 
in confequence of this quality, that fome 
waters refufe to unite with foap at their 
firt rife, which, after ftanding fome time: 


-expoled 
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expofed to the air, do it very eafily. 
This change may, with great probability, 
be attributed to the efcape of the fxible 
ait. 


CompounpD EarTHY IMPREGNATIONS. 


This, as before obferved, is a very fre- 
guent impregnation. It is difcovered by 
the refufal of thefe waters to unite with 
foap, and by their throwing down a large 
earthy precipitate on addition of a mild 
alkaline falt. On evaporation, likewife, it 
is diftinguifhable by the form in which it 
cryftallizes, being in thin lamine, which 
form a pellicle on the furface of the liquor, 
by the tafte of the {alts and water contain- 
ing them after a pellicle is formed, which 
is lightly faline and auftere.. We fhould 
however be cautious not to miftake the 
waters impregnated thus, for thofe con- 
taining calcareous earths in fubftance, as 
they leave nearly the fame refiduum on 
boiling ; by the decompofition of the Sele- 
nites they may be diftinguifhed, in that 
both the latter foon depofit their earth, on 
ftanding expofed to the air tome time, which 
is not the cafe with thefe waters. 


QO | Gaved Biri: 
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> Parti. 


Spurious 
Glauber’s 
Salt. 


Alum. 


= 


‘This is not liable to be confounded with — 
any other fubftance, except the true Glau- — 
ber’s falt. The method of diftinguithing © 
them is given above in the account of that - 


fubftance.’ 


Waters, containing alum, difcover them-_ 
{elves, on evaporation,’ by their auftere 
aftringency. They change vegetable blues : 
to red, and coagulate milk. 


The tafte of felenites, though rather 
auftere, is very diftinguifhable from alum, 
by its inferiority in ftrength, as the former 
is very fparingly foluble in water. We 
have, however, a more certain method of 
difcovering the prefence of alum,: which 
is, to evaporate the water until it becomes 
perceptibly faline, when, if we add a few 
drops of lix. tart. or any other fixed alkaline 
falt, the alum will be precipitated, not as 
other earths are, (in a powdery form,) but 
in flocculi.. If but a fmall quantity of 
alkali is ufed, thefe will be re-diffolved, 
which arifes from the nature of alum, 
which is the only falt we know that has 
a fuper-abundant portion of acid adhering 
to it, which re-diflolves the earth of alum, 
precipitated by the alkali. If too much 

| alkali 
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alkali is ufed, the fuperabundant acid wil 
be faturated, and the earth not diffolved. 
Dr. Lewis recommends to us to examine 
with vitriolic acid the precipitates of waters 
thrown down by addition of alkali. This, 
if the water contained alum, will unite 
with the earth thus precipitated into a 
highly aftringent falt; if it contained mag- 
nefia, into a faline bitter one; and if’ a 
calcareous earth, into one flightly faline 
and aftringent, and fcarcely foluble in water. 
The cryftals of alum are hexangular, and 
of a middle folubility, between felenites 
and the true or {purious Glauber’s falt. 


CoA. Vt 
AERIAL IMPREGNATIONS. 


4 abe prefence of air in water has been 
. obferved before to be proved by the 
experiment of the exhaufted receiver, which 
probably feparates all fubftances of this 
kind from water. ‘This is diftinguithed 
from the other two kinds by this, that 
although it feparates from the water on 
exhautting, the air does not {pontaneoufly 
fly off, nor does it precipitate the lime from 
Beis: water when they are mixed together. 


Oe: | This 
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Common 
air. 
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Fixible 


alr, 


Inflam- 
mable air, 


_ which contain fixible air, in that they nei- 
- ther diffolve iron, nor precipitate lime from. 
- Jimé-water, nor is the latter of thefe effects | 

7 produced by their vapour. 


AERIAL IMPREGNATIONS. 


This is difcoverable by the fparkling ap- 
pearance, pungent tafte and {mell, and in- 
-toxicating effects of the waters that contain 
it. They likewife precipitate lime from 
lime-water on admixture with the latter, 
we corrode, and even diffolve iron when 
frefh taken up, though they lofe both thefe 
qualities on ftanding fome time expofed to 
the air. ©The air likewife conveyed from 
thefe waters by a bended tube on the fur- 
face of a quantity of lime water will preci- 
pitate the lime from it. 


This feparates more eafily from rhie water 
than either of the two fore gotnee being of 
much lefs {pecific gravity *. It imparts a 
fimilar pungency, but I cannot difcover if 
it communicates any effects of the inebriat- 


ing kind fimilar to thofe epee by fixible 
air. 


is 
| 


Waters of this kind differ from thofe. 


it Fizible air is: heavier than common ae inflammable air 1 
is lighter, | 


(4229 ys 


/ 
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i Come now to the application of the 
two foregoing Parts, to the inveftiga- 
tion of the nature and qualities of the Bath 
Waters, and the circumftances in which 
the different {prings vary from each other. 
But before [ enter upon the Chemical Ex- 
‘periments neceflary on this occafion, it will 
‘be proper to premife a few. words con- 
cerning their fenfible qualities. 


EXTERNAL APPEARANCE. 


Three clear glafs bottles, each of a quart 
contents, were filled feverally with the wa- 
ter of the King’s Bath*, the Hot Bath, 
and the Crofs Bath, then immediately clofed 
up and fet to ftand. They all, when firft 
filled, appeared at firft fight colourlefs and 


* When the Bath Waters are mentioned in the enfuing 
Experiments without any addition, they are to be underftood 
of them as brought frefh from the pump, in bottles carefully 
- corked, to a {mall diftance, where the Experiments were 
- made. When thefe were made with the water which had 
ftood fome time, or at the {pring head, it is fo expreffed. 


QO @ oe pellucid, 


Part Ih 
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Parr, pellucid. But on a more accurate imfpec- 
tion, I could perceive many minute white 
molecule floating in each of them, nor 
could I difcover, on the clofeft examination, 
which of the fprings had this appearance 
inthe greateit. degree. They all fparkled 
in the,bottle, during the filling of it, in the 
fame.manner that, the Spa Water does; .and 

" Limagined, ‘that this: circumftance feemed 
to occur, more ftrongly i in the water of the 
King’s and Hot,Bath, than. in that. of. the 
Crofs Bath... After. tanding twentysfour 
hours they bd all sired fome. flight 
degree of a wheyith tinge, {carce perceiv- 
able unlefs by oak them with fome 
of the water of the fame Baths freth drawn, 
and, I thought .that -this. feemed., rather 
more peice ave in’ the bottle filled. with. 
the water of the King’s Bath; tham either 

_of the other two. They all had, depofited 
avery flight. ochrous fediment, only juft 
lat peaebake in the water of the Hot rel 
Crofs Baths, but more difcoverable i in tha 
of the King’s Bath ; though even in this 
the. quantity precipitated was extremely 
finall. This fediment is ‘collected round 
the edges of all. the Baths, but. moft te 
matiably in the King’s Bath. ae 


¢ ae On 
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On fuffering them to ftand twenty-four parr. 
hours longer unftopped, the wheyihh tinge 
became more confpicuous, but no preci- 
pitation was depofited, except the flight 
ochrous one before- mentioned. 


Dh oxHile 


None of the waters have any particular 
{mell that I could difcover, either in the 
waters themfelves, or in the vapour arifing 
from them. Some little degree of pun-. 
gency, without any aeons pecu- 
liarity, I have fometimes perceived, refem=- 
bling that arifing from effervefcent mixtures, 
or fermenting liquors. I have perceived 
this, in fome degree, in each of the Baths, 
but I think it is moré difcernible in the 
Hot Bath and King’s Bath, than in the 
Crofs Bath. 


PAS sore re 


. Thefe-waters are all flightly faline, ac- 
companied with an agreeable pungency, 
added to a light chalybeate tafte. To me 
the King’s Bath feems to poflefs the two 
lait of thefe qualities in the greateft degree, 
though I have met with feveral, who 
thought en more prevalent in the Hot 


Q4 , Bath 
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Parr II, Bath water. Beyond all doubt, however, 
the chalybeate impregnation is moft per- 
ceivable in the King’s Bath Water ; and. I 
believe moft people think, that the water 
of the Crofs Bath poffeffes the leaft pun- 
gency. On cooling, the chalybeate tafte’ 
and the pungency go off entirely, (though 
I think the Hot Bath retains both of thefe 
qualities the longeft,) when the water be- 
comes much lefs agreeable, the faline tafte 
becomes more manifeft, and feems accom- 
panied with another, different from” the 
tafte of any faline body I am acquainted © 
with, though on long ftanding. this peculi- 
arity of batons 20es off ‘allo. This Fed | 
larity of tafte appears to me moft remark- 
able in the King’s Bath, though’ others 
think it more perceivable in the Hot Bath. 


TEMPERATURE. 
The heat. of ‘each ‘of thefe waters: is | 
varioufly laid down. According to the beft 
experiments I could make, the heat of the 
Kine’ s Bath Water, and that of the other 
Baths, as commonly drank, is as follows: 
King’s Bath 116 
Hot Bath, | 116 
Crofs 112 


* ros 
= 
re 
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I once found the thermometer raifed by. Parr IU. 
the King’s Bath, after pumping, to 118 
degrees; but I imagine that this rarely 
happens, fo that I fuppofe the general heat 
‘at which they are taken fcarce exceeds 116 
degrees. 


ConTenTs of the BATH WATERS on 
Evaporation. 


Six gallons of the King’s Bath Water 
were evaporated to about a quart. Be- 
fore this, a‘confiderable quantity of a whit- 
ifh powdery fubftance, in part cryftallized, 
was depofited round the edges of the veffel 
adjoining to: the fluid, and feveral pellicles 
were formed, which fucceflively. precipi- 
tated in.a laminated form. . The remainder 
of the liquor had a tafte evidently faline, 
but not fo ftrongly as might have been 
expected, .as it was proved to be at leaft,a 
faturated folution from the cryttallization 
of the faline matter. On evaporation to dry- 
nefs, with a very gentle heat, there remained 
feven drachms and half a {cruple of a fub- 
{tance of a dufky brownith colour, with a 
yellowith tinge, adhering ftrongly to the 
bottom of the veflel. The fame circum- 
{tances happened in the evaporation of the 

water 
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Part I. water of the Hot and Crofs Baths as of the 
’ King’s Bath, fave that the refiduum of fix 
gallons of the Hot Bath Water weighed 
feven drachms, two fcruples, and eleven 
grains; and that of the Crofs Bath, one 
ounce, one fcruple, and fifteen grains. 
The refidua of the Hot and Crofs Baths 
were of a light brown, and not by feveral 
fhades fo dark as the refiduum of the 
King’s Bath; and I think that, of the two, 
the colour of the refiduum of the Hot 
Bath was moft inclining to a white. 


EXAMINATION of the feveral ResiDuA. 


None of the refidua had the leaft per- 
ceptible odour, but to the tafte were all 
“evidently faline; which of them were moft 
fo, I was not able to difcern with any 
certainty; but that of the Crofs Bath 
was evidently lefs ‘fo than either of the 
others. On examination’ of the feveral 

‘ trefidua with the microfcope, the greatelt 
part of them appeared i in a powdery form, 
refembling an earthy fubftance, and the 
mainder made up of cubical and {mall 
hexagonal prifmatic cryftals, fome of them 
terminating in a pyramid, and others trun- 
-eated. 

Curmicat 
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CHEMICAL ANALYSIS of the RE- 
ste SIDUUM. 


E’x Pee Rot Moe Nn TOA 


. Four feruples of the refiduum of the Paar Ml. 
King’s Bath Water were wafhed in re- 

eated portions of warm ‘diltilled water, 
until the refiduum had loft all its faline 
tafte. Each of thefe portions, in all about 
two thirds of a pint, were put together in 
a china bafon, and evaporated flowly over 
alamp. When the water was nearly dif- 
fipated, it was taken from the fire, and fet 
to ftand in a warm place until the re- 
mainder of the moifture was evaporated ; 
there then remained one {cruple and eleven 
grains of a white fubftance, entirely cry{- 
ES and of a faline tafte, refembling 
‘comnion falt, and wholly foluble in water, 
and which, when examined by the micro- 
‘tcope, appeared to be entirely compofed 
of cubical cryftals. 


Pax Pe RIM EN T 2 I: 


The above Experiment was repeated — 
with the refiduum of the Hot and Crofs 
“Bath Waters, but no perceivable difference 
was obferved, except in the quantity of 
faline 
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Parril. faline fubfiance gained, which was one 
fcruple and nine efains from four feruples 
of the. Hot Bath refiduum, ‘and . eleven 
grains only from a like quantity of that 
of the Crofs. Bath: .The.tafte and ap- 
pearance of the faline fubftance gained was 

apparently the fame in all. | 


Ex PERIM EN ¥F! HI. 


Virintic "Fo" ten ‘grains’ ef each” of thefe falis 


peenanae ys se added. jie drops of the vitriolic 
ttance acid: Immediately the {mell of the {pirit 


gained 


from the of falt became perceivable, 
reiduum, - 


Be 4p ond Se NA, BE eae Oe 


Solution To three ounces of diftilled water was 
of filyer. | added. two drops of folution of filver- in 


the nitrous acid, which produced no change 
of colour. To this was added one grain 
‘of the cubical falt gained.as above from 
the refiduum of re King’s Bath Water, 
when it all aflumed ami nilky appearance. 


EXPERIMENT Vivge 
ie fame was tried with the. faline fub- 
- flanice ‘ pained froin the refiduum of the 
Hot and -Crof Bath Waters with’ ne 
! the fame event. | 


eS b 3 ties i bs E xs ) 
i aS RAs : 
at : ged ; 
4 ‘ae G 4 ne el . 

r oe alia’ 5 4 
—— 


EXPERIMENTS on BATH WATERS. 


Expekiment Vi. 


To two drachms of dittilled oy was 
added fix grains of the faline- fubftance 
procured in Experiment I. from the refi- 
duum of the King’s Bath Water. Into 
this folution was put a flip of paper rubbed 
over with the flowers of frefli violets; no 
perceptible change of colour could be dif- 
covered. 


ExPERIMENT.. VII. 


The fame Experiment was tried with 
the faline fubftance extracted from the 
refiduum of the Hot and Crofs Bath Wa- 
ters, with the fame event. 


Experi mMe'n vd OOVITE 


To one drachm of the grofs refidaum 
of the King’s Bath Water was added three 
ounces of diftilied water. To this I added 
twenty drops of f{pirit of nitre; a confider- 
able effervefcence enfued, and *a part of 
the refiduum was diffolved, which was not 


* The nitrous acid was ufed here preferable to the 
vitriolic, becaufe the refiduum which remained undiffolved 
was probably Selenites, which is not affected by the nitrous 
acid ; but on addition oka fuperabundant quantity of vitriolic 
acid difiolves eafily in water, althaugh fo difficuls of folution 


,. ip 
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Parr UI. 


Vegetable 
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refiduums 


238 EXPERIMENTS on Batu WATERS. 


Parr Ill. affected by water alone. But nearly one 
third part remained, which could not be 
_ rendered foluble by thefe means, although 

I added forty drops of the nitrous acid. 


ESix/F ERY Mew Tok, 


To one drachm of the grofs refiduum 
of the Hot Bath Water was added twenty 
drops of {pirit of nitre, as in the foregoing 
Experiment. An _ effervefcence enfued, 
but not fo great as in the laft Experiment, 
and apart of the refiduum was diffolved 
on addition of the acid, but full could not 
be rendered entirely foluble, even by ad- 
dition of forty drops more; nearly the 
fame proportion remaining infoluble as in 
the refiduum of the King’s Bath Water. 


EX’? PRIME NY 2Ba 


The above Experiment was tried with 
the refiduum of the Crofs Bath Water. 
In this cafe the effervefcence was remark- 

‘ a Be 8 OF ! 
a ow 


us 


in the flate we generally fee it. ‘This may, perhaps, account 
for its being cohtained more largely in fome fprings than its 
folubility in water would account for by any other means, 
and is, in my opinion, a prefumptive evidence, that the: 
witriolic acid is prefent 3 in its feparate ftate in fome Mineral : 


Waters. 
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ably lefs than in the other two inftances, Paar III. 
and a much larger portion of the refiduum 
remained infoluble. 


een eM eee UA 


Thirty grains of each of the refidua of 
the feveral Baths were laid on a red hot 
poker; a flight decrepitation enfued in 
each, but no flame or detonation was ob- 
ferved in any, although I added to each a 
few grains of charcoal, nor was any per- 
ceptible odour emitted. The colour of 
each of the refidua was only rendered ra- 
ther darker. 


ee ke TM EMT. BLT 


‘Two drachms of each of the refidua Lixivium 

were feverally added to fix ounces of wa- the erof 
ter, and ftirred up, and then fuffered to ‘fduum. 
ftand about an hour. ‘To each of thefe 
was added twenty drops of lixivium tartari, 
a cloudy appearance, of a milky colour, 
was formed in contact with the refiduum 
in all of them, but very little appeared in 
any through the body of the liquor. 


N. B. I repeated this Experiment, and 
filtred the liquors, after having let them 
| — ftand 
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Part Il. {tand fome time on the refidua. Lixivium 


Lixivium 
fapon. to 


the Bath ~ 


Waters. 


twenty’drops of foap ley. ‘This caufed a 


tartar1 then. made fcarce any peseipiagen 
in any of them. 


ExrperRtmMentrT XIII. 


Having obferved a yellow ochery fub- 
{tance that concretes round the edges and 
fides of all the Baths, but moft remarkably 
in the King’s Bath, I procured fome from 
the latter, and made it up into a pafe with 
a little oil, and put it into a crucible placed 
in a hor fire, and on keeping it there a 
few minutes, poured i itout, and, when cool, 
found feveral of its particles ftrongly at- 
tracted by the magnet. . 

N. B. [repeated this Experiment with 
fome of the fame kind of fubftance, pro- 
cured from the Hot and Crofs Baths, with 
the fame event. | 
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EXPERIMENT XIV. 


To eight ounces of the Water of the 
King’s’ Hot and Crofs Baths, were added 


very confiderable. milkinefs through the 
body of the fluid, in each of them. 
/ ; 1 x= 
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ExPERIMENT XV. 

To eight ounces of the Water of the 
feveral Baths, that had ftood corked about 
half an hour, was added a like quantity 
of foap ley. A flight milky colour was 
produced in all of them, which was moft 
perceivable in the Waters of the Hot and 


King’s Baths, but lefs than in. the pre- 
ceding Experiments, and when tried after 


24x 


Part Hi, 


the Waters having ftood twenty-four hours — 


was {carce perceptible. 


ExPeERIMENT XVI. 


To eight ounces of the Water of the 
feveral Baths was added twenty drops of 
lixivium tartari. This caufed in all a 
copious and fudden precipitation of a flaky 
appearance, much more confiderable than 
in Experiment XIV. They all thewed a 


Lixivium 
tartari. 


reddifh tinge in the precipitation, but that _ 


was moft obfervable in the King’ sand Hot 
Bath Water. 


-ExpirimMent XVII. 


To eight ounces of the feveral waters 
was added fixty drops of fpirit of fal 
R ammo- 


Sp. fad. 
ammon. 
cuff calce 
viva, 
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Sp. fal. 


ammon. 


commun. 


Lime- 
water. 
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ammoniac, with quick-lime. A flight 
milky cloudinefs appeared in each, though 
f{carce perceptible. 


Tex pie Rieti Nae 


To eight ounces of the feveral waters 
were added fixty drops of common fpirit 
of falammoniac. This caufed a degree 
of cloud and precipitation, confiderably 


greater than in Experiment XVII. but not 


fo great as when lixiv. tart. was ufed. 
ExPERIMENT XIX. 


‘To eight ounces of the water of the 
King’s hot and Crofs Baths, freth pumped, 
was added two’ ounces of lime water; a 
fudden flaky precipitation, of a blueifh 
white tinge, happened in all, but was 
motft copious in the water of the King’ $s 
and lea{t fo in that of the Crofs Bath; the 
precipitated matter in all of them remained 
at the bottom, in form of fnow, and not 
in a white powder, as in the Experiment 
with lixivium tartari. I repeated this’ 
Experiment with the fame waters, which 
had ftood loofely corked about half an 
hour, when the precipitation was much 
lefs than in. the sd inftance, but ftill 

Beas 
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greateft in the King’s Bath water, and next Parr Hl. 


to that, in the Hot Bath water, and leaft 
of all; in that of the Crofg Bath. 
ExPERIMENT XX: 

To eight ounces of the King’s Hot and 
Crofs Bath waters, that had ftood in bottles 
uncorked twenty-four hours, I added to 
each two ounces of lime-water ; no change 
of appearance or precipitation took place. 


N.B. No effervefcence was obferved, 
on addition of any of the above-mentioned 
fubftances to the Bath Waters. Probably 
what gave rife to the common opinion of 
their effervefcing with alkalies was, that 
this Experiment was tried with thofe falts 
in their folid form, and the air bubbles 
formed in the folution, were miftaken for 
an effervefcence. 


ExPERIMENT XXI. 


To each of the waters of the Baths, pre= 
cipitated as in Experiments XIV. XV. 
XVI. XVII. XVII. and XIX. was added 
five drops of fpirit of nitre, which reftored. 
them all to their tranfparency. 
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Vitriolic 
acid. 


Nitrous, 
muriatic, 
and ve- 
getable. 


Solution 
of filver. 


Selution 
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ExPERIMENT XXII. 


To eight ounces of the King’s Hot and 
Crofs Bath waters, were added twenty 
drops of {pirit of vitriol, without the leaft 
precipitation, or fenfible change in any of 
them. 

N. B. This Experiment was repeated | 
with the nitrous, muriatic, and vegetable 
acids, without producing any alteration in 
the water of any of the fprings. 


ExPERIMENT XXIII, 


‘To four ounces of the King’s Hot and 
Crofs Bath waters, was added fix drops of 
folution of filver in the nitrous acid. A 
confiderable cloudy precipitation, with fome 
degree of a pink tinge, immediately took 
place in each, but the change of colour 
was rather more remarkable in the water 
of the Hot and Crofs Baths, than in that 
of the King’s Bath. 


EXPERIMENT xx 


To four ounces of the waters of the King’s © 
Hot and Crofs Baths, were added fix drops 


of folution of lead in the nitrous acid. A 


_white cloudinefs immediately took place, 


awith 


EXPERIMENTS on BATH WATERS. 246 


with a faint pink tinge, which laft was like- part 1. 
wife rather more remarkable in the water 
of the Hot and Crofs Baths, than in the 


King’s. 
Ex PERIMENT: XXV. 


To four ounces of each of the waters Solution 
was added fix drops of the folution of cuy. 
mercury in the nitrous acid. A cloudinefs 
immediately took place in each, of a light 
yellowifh colour, but I could not difcover 


in which it was moft obfervable. 
EXPERIMENT XXVI. 


To four ounces of the waters of the fe- Solution 
veral fprings, I added ten drops of folution pr SvERC: 
of copper in the nitrous acid; this gave a 
light blue tinge to each of them, with a 
flight flaky precipitation. 


N. B. The colour imparted to any of 
the waters in this Experiment, was not 
deeper than when the fame quantity of the 
folution was added to four ounces of diftilled 
water. . 


ExPERIMENT XXVIII. 


To eight ounces of the waters of the Solution 
. ‘ of fugar 
above-mentioned fprings, were feverally of lead. 


R 3 added 
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“Solution 
of corro- 
five fub- 
limate. 


i incture 
of galls. 
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added a tea-fpoonful of folution of facch, 
faturni in water; a whitith cloudy pre- 
Cipitation appeared in each, but was ra- 


ther more copious in the Crofs Bath water. 


EXPERIMENT. XXVIII. 


To eight ounces of the water of the fe- 
veral Baths, were added to each twenty 
drops of a folution of corrofive fublimate in 
water. No change occurred in any for 
fome time, but on ftanding, I could per-~ 
ceive a faint blueifh white cloud, and a 
flight film on the furface of the waters of 
the King’s and Hot Bath, and a flight de- 
gree of cloud in the water of the Crofs 
Bath; a {mall yellowifh precipitation took 
place in the Hot Bath and King’s Bath, 
which was not obferved in the Crofs Bath 
Water. 


ExrperRimMewnmvr XXIX. 


To eight ounces of the feveral waters, 
I added thirty Grops of tincture of galls, 
made with brandy, This occafioned in 
all of them a flight purple tinge, which — 
was rather deeper in the water of the 
King’s Bath than in the Hot and Crofs 


pid hae which feemed nearly of a 


fimilar ting 
E x- 
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ExPERIMENT XXX. 


To a quart of diftilled water I added Paxr IL. 

one drop of folution of green vitriol in wa- 
ter ; I then put in twenty drops of tincture 
of galls, drop by drop; the purple colour 
produced was very faint at firft, but on 
ftanding, increafed; and on adding a tea- 
f{poonful of lime-water, grew much deeper 
than in the laft Experiment. 


N. B. The purple tinge caufed by adding 
tincture of galls to the Bath Waters, was 
not increafed in the leaft by the addition of 
lime-water. 


“ExpreRIMENT XXXI. 


Several flips of paper rubbed with the vepetabie 
flowers of frefh violets were immerfed in les. 
the waters of the feveral Baths ; the purple 
tinge feemed rather heightened by the 
water frefh drawn, but after ftanding, it 
feemed to change them rather to a green- 
ifh caft. 


N.B. The King’s Bath Water appeared 
to heighten the colour more than either 
of the others. 


Ridges E.¥- > 
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ExPERIMENT XXXII. 


Two ounces of the waters of the feveral — 


Baths were each of them agitated with 
half a drachm of caftile foap; the feveral 
fluids appeared flaky and turbid, and on 
ftanding, a curdled oily fubftance floated 
on the top, and the water beneath became 
again clear. 


N.B. The King’ s Bath Water feemed to 


make the moft entire feparation of. the 
oily parts. 


ExPERIMENT XXXII. 


To two ounces of milk, boiling hot, was 
added four ounces of the King’s Bath Wa- 
ter; a light curd was foon formed, but not 
an entire feparation of the cheefy parts, as 


the whey retained fome degree of a milky 


appearance, 


N. B. This Experiment was tried with — 


the waters of the Hot and Crofs Baths, 


and in both of thefe fome precipitation of 


a curdled fubftance was obferved to take 
place; but the feparation was not fo com- 
pleat as when the King’s Bath Water was 


ufed. The coagulation of the milk did — 


not 
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not take place when mixed with any of Parr IIL. 
the Waters that had ftood open fome time, 
or been fuffered to cool. 


ExPERIMENT XXXIV. 


A pitcher with a narrow neck, of a gal- 
ion and a half contents, was filled with 
the King’s Bath Water from the pump, 
and a fyphon immediately inferted into the 
neck of it, communicating with a bottle 
containing eight ounces of lime water. No 
turbidnefs appeared for fome time, but a 
thin film was, after two hours ftanding, 
formed on the furface of the lime-water, 
and on longer ftanding a flight cloudinefs 
was perceivable in the upper part near the 
furface, though the communication with 
the outward air was entirely prevented. 


N. B. This Experiment did not fucceed. 
except made with the water frefh drawn. 
[ tried the above Experiment with the Hot 
and Crofs Bath Waters, with fomething of 
the fame effect, though in a lefs degree. 


ExPERIMENT XXXYV,. 


 Inftead of the vapour arifing from the 
Bath Water, I conveyed that which arofe 
from 


250 EXPERIMENTS on BATH WATERS.. 


Parti. from mixing lixivium tartari with the ni- 
trous acid into a bottle containing a like 
quantity of lime-water ; this caufed an im~ 
mediate cloudinefs in the lime-water, and 
film on the furface, and in a fhort time a 
precipitation of all the lime in a flaky form. 


Ex PERIMENT XXXVI. 


A drachm of fteel filings was put into a 
bottle, and to it added fix ounces of the, 
King’s Bath Water, and the whole fhaken 
up. After ftanding a quarter of an hour, 
the water was poured off and filtred. On 
addition of twenty drops of tincture of 
galls, it {truck a purple colour many fhades 
deeper than when the trial was made with 
the fimple Bath Water. 


I tried the Experiment with the waters 
of the other two Baths with the fame event, 
though in a lefs degree, and I found like- 
wife that it facceeded in fome degree with 
all the waters, even when grown cold, 


ExPERIMENT XXXVIL. 


A piece of lean mutton, which was 
grown tender by keeping, was divided into 
four parts, each weighing one drachm, and- 

each. 
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each of thefe were put into four ounces Of Pager m. 
the waters of the Hot, King’s, and Crofs 
Baths, filled from the pump, and immedi- 
ately clofed up, and the fourth into an equal 
quantity of diftilled water, heated to a like 
degree, which was immediately clofed like- 
wife. After ftanding twelve hours, I took 
ut the corks, and placed them in a room of 
the temperature of fifty-eight or fixty de- 
srees of heat, In three days, that in the 
liftilled water had acquired a degree of 
cetor, and emitted fome bubbles, but the 
ther three were perfectly fweet. On the 
ourth, that in the diftilled water was very 
cetid, and that in the Crofs Bath Water 
yegan to {mell, and emit bubbles from it. 
Yn the fifth day, the piece-of flefh in the 
liftilled water was grown extremely fcetid, 
ind was become fo tender as to be fepa- 
ated into {mall bits by a flight force. 
That in the Crefs Bath Water had emitted 
nany air-bubbles, and had an evident pu- 
rid fcetor, yet the cohefion of its parts 
yas not remarkably lefs then than when 
refh. The pieces in the Hot and King’s 
sath Waters had fome air-bubbles adher- 
ig to them, and had fome, though a very 
mall degree of foetor, I then removed 
them 
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Pane If. them all into feparate bottles, and wafhed 
three of them with the waters in which 

they had been at firft immerfed, by placing. 

them under the pumps, and wafhed the 
fourth with diftilled water of a like heat. 

The feetor in thofe pieces which had been 
immerfed in the Hot and King’s Bath , 

- Waters was foon removed, but no great 
alteration was perceived in that of the 

Crofs Bath, fave a fmall abatement of the 

feetor, owing to fome of the moft putrid 
particles being wafthed off; that in the 
diftilled water loft all its cohefion on ad- 

dition of the hot water, and fell to-pieces. 

The cohefion of thofe pieces which were 
immerfed in the Hot and King’s Bath 

W ater was not remarkably altered. 


ExPERIMENT XXXVUHE. 


I took a piece of lean mutton, weighing 
one ounce, which had acquired a flight de- 
gree of fotor, and divided it into three 
pieces of equal weight, put each into 
an open bottle, and placed one under the 

_ King’s, another under the Hot, and a third 
under the Crofs Bath pumps. After pump- 
ing on them about three minutes, they 
were removed, and the foetor in thofe that 

We WEI 
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were placed under the Hot and King’s Pager Ill. 
Bath was entirely gone off, and that under 

he Crofs Bath nearly fo likewife. I tried 

he above Experiment with hot water, but 

he fcetor, though abated, was not entirely 
‘emoved. 


Mae &. Bi t.M EON. Ts A wl 


i took three pieces of lean mutton, that 
aad acquired a confiderable putrid foeter, 
ind placed them under the pumps, as in 
he foregoing Experiment, but the putrid 
mell could not be thereby corrected in 
juality, though lefs in degree, which laft 
was probably owing only to the wafhing off 
ome of the moft putrid particles. 


EXAMINATION of the Sann found im the 
Ciftern of the Kine’s Baru. 


Near the middle of the King’s Bath, 
about four feet below the furface, is a 
arge leaden refervoir, through which fome 
of the principal {prings flow, in their paf- 
age upwards into the Bath, and into which 
he pipe which {fupplies the pump is in- 
erted. Once in three or four years (as I 
um informed) this is opened, in order to 

| clear 
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Parrlll, clear it of a fandy fubftance, which the 
water brings up and depofits there, and 
which, if fuffered to accumulate, choaks 
up the end of the pipe which fupplies the 


pump. 
This fand is moderately fine, of a light 


grey colour, intermixed with a number of 
black particles, which, when examined 
through a microfcope, appeared not to be 
eryftalline fubftances, like great part of the 
remainder of the fand. 


It is not more ponderous than common 
fand of the fame finenefs. 


The Hot and Crofs Baths have a refer- 
voir of nearly the fame conftruction, but I 
cannot find that it is ever neceflary to open 
them on the fame account, or that any fub- 
ftance of this kind was ever found in them. 


Chemical ANALYsSIs of the SAND found in 
the Ciftern of the Kinc’s BATH. 


"EXPERIMEN TU ALL, 


A drachm of the vitriolic acid diluted 
with four times its quantity of water was 
| added 
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added to half an ounce of the King’s paarim. 
Bath fand; a fharp effervefcence enfued, 
and many air bubbles were formed. 


The like happened on addition of the 
nitrous, muriatic, and vegetable acids; 
with the laft, however, in a very fmall 
degree. 


ExPERIMENT b. 0 f 


This fand fprinkled on a red hot iron 
gives a blue flame, and emits a highly 
acid vapour, in fmell like that Senet? 
from burning fulphur. _. 


Pox oeeh oR I MEN T ALI. 


About two drachms of the Bath fand 

were put into a crucible, with an equal 
weight of powdered charcoal. When the 
matter was thoroughly heated red hot, it 
was poured out, feveral particles of it 
were then vigoroufly attracted by the 
magnet. 
‘To the tafte the Bath fand is not in the 
leaft faline, but impreffes, on being kept 
in the mouth fome time, a ftrong chaly- 
beate ta(fte. 


E x- 
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EXPERIMENT XLEL 

Two ounces of diftilled water were in- 
fufed on two drachms of Bath fand in a 
vial, which was kept in a moderate. heat 
about an hour; the tafte of the liquor was 
then highly chalybeate, but not obvioutfly 
fulphureous. On addition of twelve drops 
of tincture of galls, little change was pro- 
duced, except a flight purple tinge. By 
dropping in, however, four drops of lixi- 
vium tartart, the whole turned toa deep 
purple, nearly approaching to black. 


This Experiment fucceeded equally well 
when the Bath Water was ufed either frefh 
from the fpring, or when grown cold. 


EXPERIMENTS on the STONE JAE See 
the City of BATH. 


Among the hills fare this cies 
are found divers quarries-of ftone, of dif- 
ferent forts, wnich are principally ufed in: 
building. As this is found in vaft quan-. 
tities round the city, it was thought proper 
to examine fome of the kinds, as it was 
very probable that the hot fprings in their 
courfe might flow through feveral beds of 
this fubftance, 

It 
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‘Itis of feveral kinds, varying confide~ Part III. 
rably in point of hardnefs, but the two 
‘moft remarkable are that which is ufed 
for building the rough walls, and that 
which is ufed for cafing buildings and 
making ornaments. They are both very 
foft as ftones, but the former is much the 
harder of the two, though ftill foft enough 
to be worked with a ftone axe. It is of a 
light brown colour, with a tinge more in- 
clining to yellow. They both efferveice 
and diffolve in acids. The harder ftone 
contains about oné fifth part foluble in 
{fpirit of nitre, and the fofter about one 
third. They harden on expofure to the 
air, and when got at a proper feafon, viz. 
the beginning of fummer, in general ftand 
the weather well, but when dug in the 
autumn, or winter months, are apt to 
crack by the froft, from their containing 
a great quantity of moifture when frefh 
dug, which is frozen in the ftone before it 
can exhale. 


ExPERIMENT XLIV. 


_ I powdered about an ounce of the fofteft 
kind of Bath ftone, and infufed it ina pint 

of diftilled water, and then filtred it. It 

| S con- 
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Parrilf, contained a degree of wheyifh tinge, from 
which I could not free it even by repeated 
filtrations. The filtred liquor had a tafte 
evidently refembling lime-water, in that 
rough fenfation with which it affects the 
roof of the mouth, though deftitute of its 
empyreumatic flavour. 


ExPERIMENT~ XLV. 


An ounce of the fame ftone ufed in the 
foregoing Experiment, was powdered, and 
well rubbed in a mortar, with a drachm of 
flowers of fulphur. ‘To this was gradually 
added, during the trituration, a pint of dif- 
tilled water heated to one hundred and 
twenty degrees, or a little more, and then 
filtred. The filtred liquor was perfedtly 
clear, but had a tafte evidently fulphureous ; 
and when warmed again to the fame de- 
gree of heat, was judged, by feveral who 
tafted it, torefemble the Bath Waters very. 

“much, efpecially that of the Hot Bath. 


I repeated this Experiment with the 
harder kind of ftone, ufed for building 
rough walls, and found the fame effect, 
though in a lefs a eS 


“eal : 
{YEP acorns f 
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ExPpeERIMENT ~ XLVI. 


I took an ounce of the foft ftone pow- pagritt. 
dered, and triturated it.in a mortar, with 
half an ounce of the King’s Bath fand, and 
gradually added, during the trituration, a 
pint of diftilled water, heated to one hun- 
dred and twenty degrees, and then filtred it. 
The tafte was evidently fulphureous, and 
_ when heated to the fame degree, refem- 
_bling the Bath Waters very much. 


APPLICATION of the foregoing EXx- 
PERIMENTS. 


I thall now endeavour to apply thefe 
Experiments to the difcovery of the im- 
pregnation of the Waters. 


And here I thall take another view of 
the fubftances before mentioned, as poffible 
impregnations of Mineral Waters, in the 
order they are there placed, and endea= 
vour to fhew of each what proof or pro- 
bability there may be that it has or has 
not a fhare in the compofition of the Bath 
— Waters. The firft of thefe that ¢ occurs is, 


vv 4 ; Ty 
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Ane Ce Dy es. 


* 1, The Virriortic ACID. 


The exiftence of this fubftance in its 
feparate {tate in ‘the waters has been much 


difputed. Even their fenfible qualities, 
with refpect to this impregnation, have’ not 


been clearly afcertained. 


I cannot fay I have ever had an oppor- 


A ee of obferving its effects in fo fenfible 


5 


a degree as mentioned by Dr. Lucas +, 
yet am inclined to pay fome credit to it, as 
this acid is probably prefent in the waters 
united with iron, which it quits as foon 
as it communicates with the open air. 


This is rendered likely by Experiment 


XXIX. with tin@ure of galls, by the 


ochrous ineruftations depofited round the 
furface and fides of the Baths, which were 


(hewn to be reducible into iron, and by 


the fand itfelf of the King’s Bath impart-’ 


ing a chalybeate quality to common wa- 
ter. Arguments, however, fufficiently 
plaufible, are ‘not wanting to Br is 


5 4 ‘Thefe marks, in this feries, sate. to the Tall of Im- 
pregnations, p. 194. 4 


+ Vol. III. p. 227.) 
| | the 
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the exiftence of an unneutralized acid in Parti. 
thefe waters, even though it was granted 
that their vapour were fo. 


The Vitriolic Acid in thefe cafes, it may 
be alledged, flies off, as it is difunited from 
the iron, and does not remain in the water | 
in its feparate ftate. The fenfible qualities 
of the waters feem to favour this opinion. 
No acidity has been ever afferted by any 
perfon, whofe writings I have examined, to 
be perceptible to the tafte, and the trite 
experiment of fyrup of violets being turned 
green by it, has been brought as a proof 
of a very different impregnation, and fuch 
a one as could not poflibly fubfift with the 
other. It has, however, been urged, that . 
the Bath Water curdles milk, decompofes 
foap, and effervefces with alkaline falts, 
which are all properties belonging to acid 
bodies. That waters containing an acid 
would produce thefe effects is certainly 
true, but the two former of thefe are not 
qualities peculiar to acids only, but pro- 
ducible by means of other fubftances, and 
the laft I cannot help believing a miftake, 
By Experiment XVI. it did not appear 
that any effervefcence was produced on 


$3 fuch 
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‘Parti, fuch admixture, although the lixivium tar- 


tari which was ufed is the mildeft ftate of 
alkaline falts we know of, and of confe- 
quence moft favourable to a difcovery of 


this kind. Probably this miftake was pro- 


duced by the caufe mentioned in tite fore- 
going Experiments. 


The principal reafons that induce me to 
fufpect that the Vitriolic Acid is’ prefent 
here, are, that the Bath Water heightens 
the colour of the vegetable purples, and 
gives a yellow precipitation with folution 
of mercury*. On the whole; then, if this 
acid be.prefent here; which is very doubt- 
ful, it is in exceeding {mall quantity, and 
which probably, confidered as fuch, can 
have very little power in influencing its 
effects as a mineral. water, as it is likely 


that.a quantity of it, not exceeding a drop 
of the concentrated Vitriolic Acid, is pre. 


” % 


fent in many pounds of the water. This is. 


rendered farther probable, by the Experi- 
ment before’ cited of it, when combined 
with iron. ‘This proportion being fo fmall, 
perhaps may ‘be the reafon why they ex- 


* Vide Experiment XXV. roa 
hibit 


A 


rs 
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hibit none, or no perceptible effervefcence, Parrlll. 
with alkaline bodies. The King’s Bath 
_feems to give more marks of containing 
this fubftance than either of the other two. 


Auch K A LI: E's. 
Il. “The Fossit ALKALI. 


Was the above opinion with refpect to 
- the laft mentioned fubftance afcertained, we 
might be well affured that this had no fhare 
in the impregnation of the waters in its 
feparate ftate; but as'that is offered only as 
matter of conjecture, I fhall examine the 
reafons which might fupport or contradict 
the opinion of the prefence of this fubftance 
in thefe waters. 


The only circumftance that gives us any 
reafon to think that the Foffil Alkali enters 
into their compofition, is, that the vegeta- 
ble blues and purples feem to acquire a 
greenifh caft, on being added to the water, 
which has ftood fome time. This, how- — 
ever, though a quality of alkalies, is by no ~ 
means a certain teft of that fubftance. 
Waters impregnated with calcareous earths, 
in form of quick lime, will produce this 
effect as well as alkalies, though not in- 

S 4. deed 


lal 


* he 


64, 
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ef filver, lead, and mercury, from their 
folutions, was probably owing to another 
caufe, which I {hall mention’ hereafter. 
The iron contained in the water in a ftate 


a 


Patil. deed fo powerfully. No maiks of this fale - 
appeared in the refiduum left on evapora~ 
‘tion of any of them, and the precipitation 


of folution by an acid, the curdling of foap, © 


and the coagulation of milk, likewife afford 
fufficient proof that this fubftance, in its 


native form, uncombined with any other” 


body, has no fhare in the compofition of 
thefe celebrated waters. 


dL. Vonar rig (Acuna: 
~ The Experiment XXVI. with folution 


of copper, is an evident proof that the Vo- 


latile Alkali does not enter into the ¢ com-~ 
pofition of the Bath Waters. 


¢ GiOsMoP Ox NeD: Soa hs; 


IV. GLAUBER’s 3 Aree 


It does not Apheey: by any Experiments, 


that there is any reafon to think that this 
{alt is contained in the Bath Waters. Some 


of the cryftals left. on evaporation were, — 


indeed, of an hexagonal. prifmatic form, 


but - 
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but were likewife of a flightly auftere Parrill. 
and a{tringent tafte, and of very difficult 
{olution in water, qualities thet ill agree 
with Glauber’s Salt. Thefe EAR EREes 
afford fufficient evidence of what has been 
before laid down, as, if this falt had exifted 
in the fmalleft quantity in the waters in 
a {tate of folution, it muft have been thus 
difcovered, as this falt is not fo fubject to 
decompofition, by long boiling, as many 
others are. “3 


V. VITRIOLIC AMMONIAC. 


There is not the leaft reafon for believ- 
ing the exiftence of this fubftance in the 
Bath Waters, fince it would have, undoubt- 
edly, manifefted itfelf on addition of jolg- 
tion of copper, by the blue colour produced, 
which is always the cafe when the folu- 
tion of that metal is added to waters, con- 
taining any faline fybftance that has the 

volatile alkali in its compofition. 


VI. ComMMoN SALT. 


The exiftence of this fubftance in the 
Bath Waters has been pretty generally ac- 
knowledged, though its proportion there 


gems too fmall to have any fhare in their 
medicinal 
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PartlIll. medicinal effects. The cubical figure and 
peculiar tafte of the cryftals are a fufficient 
evidence of this, as no other faline fub- 
ftance, that we are acquainted with, takes 
that form on cryftallization. To this like- 
wife is owing the precipitation of lead and 
filver * from their folutions. 


Thefe, joined to the Sunline Ill, 
IV, and V. render the prefence of this fub- 
{tance very certain, though it is but in a 
very {mall proportion, and probably but of 
little confequence in producing any of the - 
effects ufually attributed to the Bath” 
Waters. 


For sta proportions contained in ‘il 
feveral baths, Vide Experiments I. and I. 
Part III. 


VII. San AMMONIAC. 


This is proved not to be prefent 1 in the 
Bath Waters, for the reafon before ‘given of 
- Vitriolic Ammoniac. 


* The Vitriolic Acid, and the falts containing it, precipi- 
tate the folutions of Lait and filver. But the precipitation is 
not neanio plentiful as when occafioned by common falt, and 
always afftimes more or le{s of a yellow tinge, whereas this 


was of a milky whitenefs. : 
INFLAM- 


= 
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INFLAMMABLE BODIES. 
VIll; Fosstre Ort, per fe. 


The next clafs of bodies that offers it- ParrIIl, 
felf to our view is that of Inflammables, 
among which the Foffile Oil, in its feparate 
ftate, bears the firft place. Of this, how- 
éver, I have little more to fay, than that the 
Bath Waters do not give the leaft fufpicion 
of any. impregnation of this kind, either by 
their fenfible qualities, or chemical analyfis. 
The tafte and fmell of this fubftance are, 
indeed, i in general, fo potent, and fo dittin- 
guifhable, as to leave no room for a miftake 
of this for any other impregnation. ‘The 
immifcibility of this oil with water likewife 
affords an eafy and obvious method of de- 
tecting it, even though its quantity fhould 
be too fmall, and its nature too pure, to 
admit of adifcovery, from its other fenfible 
qualities *. 


* The Foffile Oils, when pure, in form of naphtha, are 
thin, nearly colourlefs, and tranfparent, and have noneof that 
ftrong fmell and flavour they fo eminently poffefs in thef 
we get them. The two lalt qualities are probably ow n 
the adinixture of fome foreign body, which a grea Chem 
thinks to be the Vitriolic Acid. 

As 


268 


Parr Ill. 


EXPERIMENTS ox BATH WATERS. 


As this oil, however, is not in the leaft 
degree foluble, and only diffufible in wa- 
ter, however minute this may be, it mutt 
{eparate on ftanding. 


But no fuch circumftance has ever been 
obferved in the Bath Waters, nor do their 
fmell; tafte, @c. favour any opinion of this 
kind. We may therefore fafely conclude, 


that the Bath Waters do not contain this 


{ubftance in the {malleft degree. 


IX. Fossiyt. O1x zm form of SOAP. 


There does not feem to be any more 
reafon for believing that this fubftance 1s 
contained in the water in its compound, 


than in its fimple ftate. The tafte and 
{mell of it would be equally diftinguifha- 
ble in this, as in the laft mentioned form. 


And if even (for the reafons above-men- 


tioned) thefe might not be fo obfervable, 
yet an addition of any acid fubftance would 


_ prefently make the difcovery, by the fepa- 


ration of the oil from the water it was 


united with. If the opinion, that the 


Bath Water contained Vitriolic Acid in 


Fab italiec.. was confirmed, it would put an 
end to all doubts of this kind at once, but 
: as 


: 
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as I offer that only as matter of fome pro- Parr Il, 
bability, I fhall not lay any ftrefs on. it in 
point of argument. If the oil were thus 
combined with the water in form of foap, 
it muft diminifh its tranfparency, (fince the 
the oil is then only in a ftate of minute 
diffufion through the water.) But as none 
of thefe circumftances occur, we may ra- 
tionally believe, that there are no more 
grounds for believing that oily fubftances 
are contained in the waters in this, than 
the laft mentioned form. 


X. SuLPHUR per fe. 


I now come to the laft impregnation of 
this kind, viz. Sulphur. This queftion 
has been much agitated by many able 
Writers, fome of whom have maintained, 
and others denied, its exiftence there, with 
as much vehemence, as they would have 
done had every thing valuable belonging: 
to them depended on this fimple queftion. 


I thall briefly examine the arguments 
that may be brought in favour of, or i 
azain{t, the opinion of the exiftence of this 
fubftance in the Bath Waters. ri 


In confirmation of its exiftence, it has 
been faid, that the fand and mud taken up 
He from 


i 
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Parti. from the bottoms of the Baths, are evi- 
dently fulphureous: from their fmell; that 
the former, laid on a red hot iron, emits a 
blue flame and a fuffocating vapour; that a 
folution of mercury is precipitated in yel- 
Jow clouds by it, which is the colour it 
affumes when precipitated by fulphureous 
bodies; that corrofive fublimate is decom- 
pofedin the fame manner ; that a folutionof 
filver in the nitrous acid is precipitated by 
them ; that the mud of the waters, fublimed 
with arfenic in a retort, produced a true 
orpiment, and that the refiduum left by 
the waters had the fame effect. 


On the other hand it has been alledged, 
that, granting the fand and mud taken 
from the bottom of the Baths contained 
fulphur in any proportion, yet that would 
not prove its exiftence in the. waters, fince 
we know falphur to be infoluble in a watery 
menftruum, and that if it were united with 
the water by means of a fubtile diffufion, 
that this would be foon difcovered, by the 
precipitations happening on the waters 

_ Handing, by the incruftations of the cif 
‘terns into which it firft {prings, and of the 
, Pipes through which it flows, as at Aix-la- 
: Chapelie, 


es 


\ 
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Chapelle, none of which circumftances are ParrlIll. 
‘ever obferved here. That the folutions of 
mercury and corrofive fublimate were 
changed to a yellow colour by the vitriolic 
acid, and that the bluifh white clouds fud- 
denly precipitating in grumes, on addition 
of the folution of filver, are owing to the 
common falt contained in the water. That 
the refiduum, on evaporation, appears to be 
moftly a calcareous earth, and the remain- 
der a faline fubftance, and that it gives no 
appearance of fulphur when laid on a red 
hot iron, only fuming and crackling flightly, 
without any fulphureous fmell*, blue flame, 
fparkles, or detonation ; that its effervef- 
cence with acids proved it not to be ful- 
phureous, as that fubftance is not affected 
by them; that the tafte of it fhewed no 
figns of any contents of this nature, being 
only fimply faline, and that but in a mode- 
rate degree; that the colour of bright po- 
lithed filver was not tarnifhed or impaired 
by lying in the waters a confiderable length 
for time f.).% 


On a review of thefe arguments I am 
inclined to think, that the latter, on the 


* Lucas, vol. ili. p. 312. 1b. p. 281. 
| whole, 
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Parti, Whole, are tolerably conclufive as to this | 
point, though they are far from being all 
of equal weight, or fairly ftated.. That — 
which has been moft relied on, viz. of the 
refiduum left by the waters on evaporation — 
yielding fulphur, is the leaft determinate of — 
any, as the fulphur, if but in {mall propor- : 
tion, would undoubtedly be diffipated in the | 
evaporation, as fulphur is decompofed by 
long boiling and plentiful dilution with — 
water. Neverthelefs, as they have no tafte © 
of this kind, nor depofit any fubftance on — 
ftanding that bears the leaft refemblance to 
it, and do not tarnifh filver, or turn black | 
with folution of facch. faturni, we may 
fafely conclude, that in this form it makes 
no part of the compofition of the water. 


XI. Hep. Surpu. with an ALKALI. 


Sulphur, (as was before obferved,) though } 
not foluble in water per /e, becomes fo in 
a confiderable degree, when combined with | 
a cauftic alkali, and even in fome degree 
with a mild one. : 


As this combination is by no means in | 
frequent in the bowels of the earth, and is’ 
indeed no uncommon impregnation of Mi- 
neral Waters, and as thofe of Bath un-— 

doubtedly | 
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doubtedly meet with many fubftances in parr lll. 
‘their paflage that yield fulphur plentifully 
(as was taken notice of before,) many have 
imagined, it was united with them by fome 
means of this kind. There feems, how- 
ever, to be little foundation for fuch a fup- 
_ pofition, as the tafte and {mell of this com- 
pound are fo diftinguifhable, even in {mall 
quantities, as to leave little doubt concern- 
ing its nature when prefent. No fuch quali- 
ties have been evér obferved in the Bath Wa- 
ters. They are nearly inodorous, and their 
tafte, though peculiar, by no means re-~ 
femble thofe of that kind. Should it be 
urged, in anfwer, that the quantity con- 
tained in the waters is too {mall to affect 
their fenfible qualities, (in which cafe it 
would be but of little effec&t,) we may re- 
ply, that, even granting it were fo, chemical 
‘experiments by no means favour fuch an 
‘opinion. It appears by thefe, that filver is 
‘not tarnifhed in the fmalleft degree by lying 
‘in them, and the folution of facch. faturni 
precipitated not in a dark coloured, but a 
yellow cloud. Acids likewife make no 
precipitation in them, which would tn- 
‘doubtedly be the cafe did the {prings con- 
tain fulphur in this form, as we find by 
: T exper 
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Parti. experiment of the Harrowage and othet 
waters, that contain an hepar fulph. of 
this fort. We may therefore fairly con- 
clude, that the Bath Waters do not con-— 
tain fulphur in this form. 


XII. Hepar Sutpn. with QuUICK-LIME. | 


Calcareous earths, in their cauftic ftate, | 
on being mixed with fulphur, render ity 
in aie degree, foluble in a watery men- 
ftruum, as well as alkaline falts, though 
not in fo large a proportion. From the 
frequency of both thefe fubftances in the 
earth, we thould expect this to be a com-. 
mon. Ho preghation, and indeed I believe it 
to be much oftener prefent than it is is ful 
pected to be. : 

An eminent Writer on the Bath Waters. 
has taken much pains to prove, that fulphur 
makes no part of their compofition. His. 
reafonings on this head feem well adapted 
to the fubject, and prove very fully, that 
tulphur, in the two forms above-mentioned, 
has no fharé in it. That ingenious Gen+ 
tleman feéms to have failed only in making 
his pofition too general, to which he feems 
to have been induced by too great attache 
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ment to theoretical reafoning, as it does not ParrIIl. 
appear he made any direct experiments to 

prove this point. It is likely that he con- 

cluded, and not without great appearance 

of probability, that a water thus impreg- 

nated would exhibit the fame appearances 

with other fubftances on experiment, 
(though perhaps in a lefs degree,) as one 

that had the true hepar fulph. in its com- 
pofition. 


The principal reafons that induced me 
to fufpect the prefence of fulphur in this 
form, were drawn from obferving, that 
the Bath fand contained fulphur, and a 
calcareous earth, which have been before 
obferved to form a compound foluble in 
water, and that the Bath ftone joined to 
fulphur, and even to the Bath fand, im- 
parted to water a fulphureous impregnation. | 
Neverthelefs, the accounts given of this 
fubftance, and its effects, by fo eminent a 
erfon and fo competent a_judge as Dr. 
‘Lucas *, by no means correfponding with 
my Experiments on the Bath Waters, 
i much doubt with me on this fub- 


no 
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ParrIlI, 00 Experiments made with fulphur in this 
form, it occurred to me, that he might 
have overlooked it, for the reafons above 
mentioned. This inclined me to make 
the following comparative Experiments 
with an artificial preparation of this kind, 
which turned out totally different from 
what the Doétor had afferted. 


Ey pert Me wr I, 


Two drachms of flowers of fulphur’ 
wafhed, and a like quantity of quick- lime, 
were rubbed together in a glafs mortar. 
To this compound was added, by degrees, | 
during the trituration, fixteen ounces of 
diftilled water. This was afterwards fil- 
tred, and appeared a tranfparent fluid *. | 

_ Its tafte was pretty ftrong and peculiar, 
though little refembling any of the com-| 
mon fulphureous preparations that I have! 
feen, or the Harrowgate Waters. : 


On ftanding expofed to the air, it abate 
of its Ree aes and depofited a whitith! 


* A tea fpoonful of the ist mixture diluted with two) 
ounces of diftilled water, with the addition of a few grding| 
of common falt, formed a compound refembling the tafte of | 
the King’s Bath. Water, when grown cold. | 


fedim ent, 
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fediment, and this happened, in fome de- Pagr it, 
gree, even when the air was excluded. 
The quantity taken up by the water 


‘feemed to diminith very little the bulk of 
the original compound. 


ee re ue TO TS 
ALKALIES cauftic. 

To one ounce of the laft mentioned 
preparation, joined to one ounce of diftil- 
led water, was added ten drops of lixivium 
faponar. This, on ftanding, produced a 
‘flight milky colour, with fome fmall pre- 
cipitation, as in the correfponding Experi- 
ment with the Bath Waters *. 


EXPERIMENT III. 
ALCAL. mild. 


To one ounce of the aforefaid mixture, 
diluted as in the laft Experiment, was 
added ten drops of lixivium tart. A fudden 
flaky and copious precipitation took place, 
precifely of the fame colour as in the cor- 


* On this addition, the diluted mixture became nearly 
of the tafte of the Harrowgate Spa. N.B. The mixture 
had the fame effe&t on foap and its folution in rectified. 
{pirits as the Bath Waters. 


fia: refpondent 
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Parril.. refpondent Experiment with the Bath 
Waters, and which, on ftanding, fell to the 
bottom, and left the Auid above clear. 


ExPERIMENT IV. 
ALK. VoLAT, cau/fic. 


To two ounces of the above mixture, 
diluted as before, was added forty drops 
of fpirit fal. ammon. c. calce viva, which 
produced the fmalieft degree of a milky 
caft, and gave no precipitation on ftanding. 


ExpPpERIMENT V., 
ALK. VotatT. mild. 


To. two ounces of the above mixture 
was added forty drops of fpirit fal. ammon. 
commun. This caufed a milky appearance, 
with a flaky precipitation, but not fo confi- 
derable as in the Experiment with hxivium 
tartari. 


‘Ex PRERLM ENT OV 


CALCAREOUS EARTHS deprived of ther 
fixed AiR.—Lime WATER, 


To two ounces of the mixture diluted 
as aforefaid, was added half an ounce of 
lime-water, which produced not the leaft 
fenfible alteration’ in the body of the fluid. 

E x- 
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ExPERIMENT VII. 


SoruTIoNn of Merats *.—Of SILVER 


in the NirrRous ACID, 


To two ounces of the mixture diluted as 
above, was added fix drops of folution 
of filver. This caufed only a very flight 
milkinefs an ftanding, fcarce perceptible. 


Experimeng. VIII. 
Of Lean m the fame. 


Too two ounces of the mixture was 
added fix drops of folution of lead. This 
caufed fcarce any change, except a very 
flight milkinefs, even lefs than in the for- 
mer Experiment, 


ExPERIMENT IX. 
SoLUTION of SACCH. SAF. in WATER. 


To two ounces of the mixture as before 
was added ten drops of the folution of 
facch. faturni. ‘his caufed a whitifh 
cloudy precipitation of a reddifh tinge, as 
in the Experiment with the Bath Waters. > 


es en ecaeeensa neem 


* To one ounce of the diftilled water ufed here, was 
added fix drops of folution of filver. This induced a flight 
milkinefs, as in Experiment VIL. with the hepar fulph. c. 


ealce viva. 
T 4 Ex-. 


¢ 
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ExPERIMENT X, 
A cipDs, 
Sp. Virr. Nivri, &c. Saris. 
Panril, ‘To two ounces of the mixture as above, 
was added five drops of the vitriolic, nitrous, 
and muriatic acids, without caufing the 
leaft effervefcence, precipitation, or change — 
of colour. 


EXPERIMENT XI. 
SoLUT. of CoRR. SuBL. 72 WATER. 


Ten drops of a faturated folution of cor 
rofive fublimate were added to two ounces 
of the mixture as before. A blueith white 
cloud was immediately precipitated, and a 
thin film floated on the top, as in Experi- 
ment XXVIII. with the Bath Waters. | 


EXPERIMENT XIE 
SoLuT. of Mercury i the NiTRovs 
ACID. ee 

To one drachm of the original prepa- 
ration, diluted with one ounce of diftilled 
water, was added. fifteen drops of folution 
of mercury in the nitrous acid. ‘This 
caufed a flight reddifh white precipitation, 
which remained in the middle of. the i 


but did not fubfide. 
E X= 
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EXPERIMENT XIII. 
With the Rusipuum depofited on ftanding, 
by the Solution of WHEPpAR SUEPH. 
with QUICK-LIME, 
Six grains of a whitifh equable refidaum 
depofited by the folution of hep. fulph. c. 


calce viva, on ftanding, were collected. 


Two grains of this were laid on a red hot 
iron, it fumed flightly, but gave no blue 


flame, fparkles, or detonation, nor emitted 
the leaft fulphureous {mell, though care- 


fally obferved. Therefiduum, on burning, 


changed from a white to a light ath colour. 


N.B. This Experiment was feveral 
times repeated. 


Exprriment XIV. 


Ten grains of the above refidaum were 


collected: and carefully dried with a very 
gentle heat. To this were added five 


drops of the vitriolic, nitrous, and muriatic 
acids. It effervefced {trongly with each 
of thefe, and with the vitriolic formed a 
faline fubftance, which appeared, see its 
tafte, Ge. to be felenites. 


E x- 
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ExPeRIMENT XV. 


VEGETABLE BLueEs ie the din ts Of 
Fler. SULPH. with QUICK-LIME. | 


A piece of writing paper ftained with the 
blue leaves of violets, and another with the 
purple of polyanthus flowers, was immerfed 
in a quantity of the mixture diluted as 
above, and frefh made. No change of 
colour happened. The fame Experiment 
was tried with it after having ftood expofed 
to the air fome time, when it immediately 
changed them to a green colour. 


EXPERIMENT XVI 


Two ounces of the mixture were added, 
to an equal quantity of the Bath Water 
without any obfervable change. 


_From a review of the above Experi-, 
ments, it appears that moft of them cor-, 
refpond in effect with thofe made with the. 
Bath Water; and in thofe where the ap- - 
pearances differ, I think the variation is — 
owing to fome other fubftances, which are 
‘ree to form the impregnation of the 
Bath Waters, befides the foregoing. In 
order to evince this the more clearly, I pro- 


pot 
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pot to give a fhort comparative view of Paar it. 
‘the effects produced by the fame Experi- 

‘ments on the Bath Water and the artifie 

cia! preparation, and then fe if thefe dif. 

ferent appearances’ may not be explained 

on the foregoing principles. 


REMARKS on the COMPARATIVE Exe 
PERIMENTS. 


Caustic ALKALI, 


The effect of this feems nearly the fame 
in both*, The cauftic alk. feems to act 
in each, by decompofing the hep. fulph. 
c. calce viva, difengaging the lime from 
the fulph. and taking its place; which, 
however, as the cauitic alk. fupplies no 
fixed air, ftill remains diffolved in the 
water. | 


* Some fmall precipitation happened in the artificial pre. 
paration, as well as in the Bath Water, probably owing to 
the alkali not being perfectly cauitic, which is difficult to 
procure.» The Bath Water exhibited a much larger preci- 
pitation when frefh, than after having ftood fome time, 
which proceeded probably from the quick-lime difengaged 

_ by the alkali from the fulphur attraéting the fixed air fud. 
denly, which we have before feen fo plenrifully contained 
in the water when frefh drawn, and being thus precipitated. 
This accounts for this circumitance not being fo obfervable 
in the water that had ftood fome time. 


FIXED 
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Part Il. The hepar. fulph: is here decompofeds 
as in the foregoing Experiment, though 
the mild alkali is but: very fparingly muf- 
cible with fulphur.. A’ double decompo- 
fition, however, here takes place, which 
feems to. effect, their union... The quick 
lime attraéts the fixed air from the mild 
alk. which is thus rendered cauftic, and 
enabled to unite with the fulphur, while 
the lime thus rendered mild, and of courfe 
infoluble in water, falls down in form: of 
a mild calcareous earth, and forms’ the co- 
pious white precipitation obferved in the 
Experiment. This, however, .will be 
better underftood by the annexed fcheme. 


fCalc. earth} Cauftic ) 

Hepar fulph. | in a cauttic alkali. Mila 
c. calce ftate. ik i 
viva. _ Fixed at ee 

(Sulphur. air, J 


Vor. ALK. cauftic. 


The appearances fhewn on addition of 
this fubftance, feem to be the fame in 
both *, : 


* It is doubtful here if the hep. fulph. c. calce viva 
would be decompofed, as the quick-lime feems to havea 
flronger attraction to fulphur than the vol. alk. Probably the 

flighe 
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Vor. ALKALI mild, 


* The earth is here precipitated in both, ParrlIL 
for the reafons given above, when I {poke 
of the fixed alkali, but not in fo large pro- 
portion, as the vol. alk. is fcarce ever got 
fo mild as the fixed, and befides does not 
contain fixed air in fo large proportion. 


LimeE WATER. 


The effe@s of this on the mixt and on 
the Bath Water when freth, are totally diffe- 
‘rent. With the former no perceivable effect 
was produced ; whereas, with the latter, it 
occafioned a copious precipitation. ‘This dif- 
ference, however, may be eafily explained. 
The Bath Waters, when frefh, are known 
to contain fixed air in a large quantity, 
which the quick-lime in the water greedily 
attracts, and is thus rendered infoluble, and, 
of courfe, precipitated. Probably the form 


flight precipitation (obferved on ftanding) in both was ow- 
ing to the alk. not being perfeétly. cauftic, which is very 
difficult, and, indeed, nearly impoflible to procure, as it 
attracts fixed air from even a filver veffel in which the evapo- 
ration is performed when wanted in a dry form. 

* The hep. fulph. c. calce viva feems to be here decom- 
pofed by a double elective attraction, which may be under- 
ftood by the fcheme laid down in the foregoing page, only 
f{ubftituting the volatile in place of the fixed alkali. 

of 
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Parrilil. of the precipitation, when an alk. and lime- 
water were ufed, is owing to this, that in 
the former the lime was feparated from the 
fulphur, in the latter only precipitated ftom 
its fimple folution in. water. 


What proves this more clearly is, that the 
precipitation is the largeft when the lime-. 
water is added to the Bath Water frefh 
drawn, and is {carce perceivable when added 
to the water that has ftood fome hours €X- 
pofed to the air *. | : 


SoruTions of SttveR and LEAD. 


The event of the correfponding Experi- 
ments with thefe fubftances, turned out to- 
tally different, the folutions caufing a large 


* Te might be here alledged, that the precipitation was’ 
owing to the volatile vitriolic acid, which (as was before faid}: 
there was reafon to believe the prefence of in the water’s 
forming a kind of felenites with the lime, which, as being fo 
fparing]y foluble, would caufea precipitation. Thatthiswould — 
equally account for the ceafing of this effe€ton the water’s ftand- 
ing expofed to the air, as the volatile vitriolic acid foon eva- 
porates. This, however, cannot be the cafe altogether, as 
the precipitate effervefced Mrongly with even the vegetable 
acids. As, however, there is reafon to fufpect the prefence 
of the volatile vitriolic acid, the precipitate might be com- 
pofed of both thefe foblances! viz. a {mall part felenites, 
and the remainder 2 mild calcareous earth. 


white - 
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white precipitation with the Bath Water, PazriIll. 
whilft they fhewed {carce any effect on the 
other; and the fmall degree of precipita- 
tion that was obferved, was, in all proba- 
bility, owing to fome faline fubftance, per- 
haps the vitriolic acid, which it is difficult 
to get even diftilled water free from. 
Thus much, however, we may reafonably 
prefume, that the hepar fulph. c. calce 
viva is not the fubftance that caufes this 
effect. What produces that plentiful pre- 
ciptation in the Bath Water, is undoubtedly 
the common falt, which, as was before ob- 
ferved in the fmalleft proportion poffible, 
viz. Of one grain to a gallon of water, will 
eaufe a milkinefs and precipitation with 
the folution of filver or lead. 


SOLUTION of Mercury. 


‘The difference of the effects produced 
on addition of this fubftance to the mixt 
and to the Bath Water, is very obfervable. 
With the former it exhibited a flight red- 
difh cloud, -with the latter a copious white 
‘precipitation. This, however, feems ow- 
ing to the fame caufe as the foregoing. In 
the former, the folution of mercury feems 
precipitated by the vitriolic acid, which is 
| feparated 
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Parrlll, feparated from the fulphur by the attrac 
tion of the mercury, or by the decompo- | 
fition of the hepar fulph. c. calee viva, in | 
fome degree, by its folution in water, 
which caufes the precipitate to be of that 
reddith yellow colour, which is the fame | 
that mercury, precipated by the vitriolic — 
acid, always aflumes. In the latter cafe, — 
the precipitation is certainly occafioned by — 
the common falt, the muriatic acid in it 
having a ftronger affinity with mercury — 
than the vitriolic acid has, which caufes — 
the difference of colour in the pecipitations. | 
What confirms this is, that if a few grains — 
of common falt be previoufly added to the 
mixt, the mercury is precipitated from the © 
folution of a white colour. 


} 


Sor. of Corrosive SUBLIMATE. 


The appearances in both cafes, on addi= 
tion of this fubftance, feem nearly the fame, — 
and probably would have been exaétly fo, 
could we have brought the mixt to the 
exact ftandard of proportion of 1 impreghas | 
tion with the Bath Waters. | 


Acip$ 
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ACIDS, VITRIOLIC, NITROUS, and 
; MURIATIC. 


The acids feem to have had no vifible Parr II, 
effect on either the mixt or Bath Waters. 
The mixt, when frefh, feems to agree with 
the Bath Water, in its fhewing little change 
at firft in the colour of the vegetable blues, 
though when kept fome time it exhibited 
the fame effect. ‘The Bath Water, indeed, 
when frefh drawn, feemed to change the 
vegetable blues to a little of a reddifh catt ; 
but this was probably owing to a fuperfluous 
quantity of the volatile vitriolic acid, which, 
‘as was before obferved, there is fome rea- | 
fon to fufpect the prefence of in thefe 
waters. 


From what has been before urged, and 
from the above comparifon of the Experi- 
ments, I think there is the greateft reafon 
to believe, that fulphur, in this form, makes 
‘a part in the impregnation of the Bath 
Waters. Town, that all the comparative 
Experiments do not coincide, but thofe 
which differ I hope have been fatisfactorily 
explained to proceed from the effe& of 
fome other fubftance, whofe prefence there 
‘we are affured of. The compofition’ of 
the - 
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Parti, the fubftance thrown up by the waters, 
called Bath fand, being demonftrated to be 
fulphur joined to a calcareous earth, proves. 
the poffibility of fuch an impregnation, 
and the agreement of the comparative Ex-’ 
periments made with an artificial compofi- 
tion of this kind, with thofe made on the 
Bath Waters in all the material circum=| 
{ftances, give, in my opinion, a rational 
proof of the exiftence of this impregnation. 


The proportion in each of the Baths 
cannot eafily be afcertained; I am inclined 
‘to think, that it is moft prevalent in the 
Hot Bath, next in the King’s, and leaft i in 
the Croefs Bath. , 


The next clafs of bodies that comes un- 
der confideration, is that of metallic fub-. 
ftances. The firft of which, in the order. 


they are placed in the table, is, : 


a 
/ 


IT Go Pp Bop oRe 


There does not feem to be the leatt 
reafon to fufpect the prefence of Copper in 
the Bath Waters. Iron immerfed in them 
is, indeed, foon aoabac but no precipita- | 
‘tion refembling copper is ever depofited on 
its furface, as is s the cafe with all waters that 
contain 
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contain that metal in a ftate of folution. Parr It; 
The Bath Waters feem, indeed, to have 
very little effect on copper, as we fee by 
the rings in the King’s Bath for the 
bathers to hold by, which are moftly made 
of copper, and many of them, as appears 
by their dates, have continued near a cen= 
tury, and fome of them longer, and ftill 
remain little diminifhed; whilft thofe of 
iron are entirely confumed in a twentieth 
part of the time. The cautftic volatile 
alkali likewife fhews no figns of ‘a cupre- 
ous impregnation, but mixes with the 
water without any change of colour. No. 
figns of this metal, in any form, ap- 
peared in the refiduum left on evaporating 
the waters. The cryftals there, were all 
colourlefs, and in tafte and effects by no 
means refembled the blue vitriol. On the 
whole, we may rationally conclude, that 
this meta] is not contained, in any form, in 


the Bath Waters, 


XIV. ITrRovn. 


The prefence of Iron in the Bath Waters 
is univerfally acknowledged. The purple 
tinge they ftrike with folution of galls 
when frefh drawn, the ochrous incrufta- 

U 2 tions 
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Pigt I. tions formed round the edges of the Baths, 
which were fhewed, by Experiment XIII, | 
to be reducible into iron; the Experiments | 
made with the refiduum of the waters left 
on evaporation, and with the Bath fand, | 
put this circumftance beyond a doubt. - 


As to the form in which it is contamena 
it appears to me to be diffolved in the 
water by means of the volatile vitriolic: | 

acid. My reafons are as follow : 5 ‘ 


Were it diffolved by means of the fixt. 
vitriolic acid, the impregnation would bel 
more permanent. 


Hepar fulphuris with an alkali does not. 
exift in the Bath Waters, confequently the | 
chalybeate impregnation cannot be = that 

| kind. | 


Were it by means of the hepar falphiuris | 
with quick-lime, it would be likewife more i 
permanent. It may, indeed, be afked, why 
the Bath Waters fhould lofe their chaly- 
beate impregnation fo foon, fince they re- 
tain, even when’grown cold, or after ex- | 

’ pofure to the air for fome time, a power of | 
extracting a chalybeate tin@ture from iron | 

| mee ? Thecaufe : RPC to be this. 
% _ Thag 
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That the metal is diffolved by the vitriolic’ parr Wi. 
acid in its volatile ftate, and on its flying 
off, falls down in form of calces not folu- 
ble in the water, by means of the fulphu- 
reous menftruum. It has been before ob- 
ferved, that the calces of metals are very dif- 
‘ficult of folution. I am alfo inclined to 
think it not to be by means of fixt air, 
fince an impregnation of the fame kind, 
‘equally fugitive, may be imparted to dif- 
tilled water, by means of the Bath fand. 


As to the proportion of this metal con- 
tained in the Bath Waters, it is undoubt- 
edly very fmall. Dr. Lucas has computed 
‘it at one thirty-feventh and a half of a grain 
of iron in a pint of the King’s Bath 
Water, and this computation feems tole- 
rably juft. This circumftance, however, 
as he very properly obferves, is very diffi- 
cult to be afcertained with any great de- 
gree of exactnefs. The proportion of 
chalybeate in the other two Baths feems 
to be fomewhat lefs, but in what degree 
I am not able to difcover. 


_ Accurious queftion arifes on the fubje& 
of this impregnation, which I have not 
feen taken notice of by any other Writers, 
| Wie and 
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Parri, and which I own myfelf not able to refolve’ 
fatisfactorily, viz. why thefe waters do not ] 
give ftronger proofs of a chalybeate im- | 
pregnation than they do? It does not | 
appear, on their analyfis, that they contain © 
any fubftance that would precipitate the — 
iron, were it contained in them in much 
larger quantities than it really is) And I. 
find, in confirmation of the above opinion, 
that Bath Water, poured on filings of iron, 

- diffolves them plentifully ; and it appears | 
by the above Experiments, that even cold — 
water extracted in a few minutes fo {trong — 
a chalybeate impregnation from the Bath — 
fand, as to ftrike a deep black with folu- — 
tion of galls. Neverthelefs, the Bath Wa- — 
ters, which, undoubtedly, pafs through 
many beds of minerals, containing this 
metal in large quantity.*, and that too in 
a form capable of folution in water, exhibit — 
but a very faint impregnation of this kind. 
This circumftance feems difficult ‘to ac- 
count for. Perhaps it may be owing to ~ 
the large proportion to, and f{wift paflage: 
of the water over the pyrites containing - 


* Both thefe circumftances may be reafonably prefumed 
from the Experiments related with the Bath -fand. 


this 
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tee 


this metal. This, however, is not fully. paarill. 


fatisfactory, asit would hold equally ftrong 
againtt all the other impregnations, fome 
of which are contained in the waters in 
much greater proportion than the chaly- 
beate one. I will venture, however, to 
fuggett a circumftance, which, though not 
of itfelf quite fatisfattory, may yet throw 
fome light on this fubjeét. The learned 
| Dr. Lewis gives an account of an Experi- 
' ment, that has been related in the former 
part of this work, in which he found, that 
on addition of a fixed alkaline falt to a 
folution of green vitriol, no decompofition 
enfued while the air was excluded, but 
that on its admiffion, the acid and alkali 
prefently united. May not the volatile 
vitriolic acid, in like manner, exert but 
little effect on the ferruginous particles until 
the communication with the air is obtain- 
ed, and then its fwift paflage may not 
afford opportunity for a more plentiful 
impregnation * ? 


* It may be alledged, that this argument might be urged 
with equal force againft all chalybeates whatever. Thefe, 
however, may fome of them have accefs to the air by fome 
fubterraneous paflages, or caverns, fimilar to thofe men- 
tioned in the account of the vitriolic acid per fe, and its 
feparation by decompofition from the pyrites, which may 
pot be the cafe with the Bath Waters, © : 


Dean ® If 
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If this theory fhould be blamed as too | 
vague or uncertain, I beg leave to repeat } 
the excufe I have formerly made, which | 


is, that I offer thefe things only as matters 


of conjecture, and this, I hope, will plead 2 | 
in behalf of mentioning them. | 


On the whole, thei: the prefence of this 
metal in the waters is beyond a doubt, © 
though its proportion there feems to be 
fmaller than in any chalybeate I have exa- 
mined. , 


XIX, Zin eu 

-'The prefence of this mineral has never 
been {ufpected here. Indeed (as has been 
before obferved) it 1s a doubt if ever it 
forms a native impregnation of {prings. 
However this may be, there does not feem 
to be the leaft reafon for thinking it makes 
any part of the compofition of the Bath 
Waters. Its fenfible qualities, and the 
effects it produces, even in very minute — 
quantities, when diffolved by the vitriolic 


acid, which is the form it muft exift in, 


if at all, by no means coincide with thofe 
ufually produced by thefe celebrated waters. 


Zinc, thus diflolved, is pofiefied of emetic, - 


and, at the fame time, narcotic qualities, 
and 
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and thefe effects are produced by a very Paarlll. 
fmall proportion of it. Thefe qualities, 
however, ill agree with thofe of the Bath 
Waters, and the cure of thofe diforders, for 
which they are fo much famed. 


The cryftals likewife procured on eva- 
poration of the Bath Water have nothing 
of the {weetifh tafte, fo remarkable in the 
white vitriol, and are likewife of more 
difficult folution in water. Ina word, we 
have not the leaft reafon, either from the 
fenfible qualities, or chemical analy fis of 
them, to fufpect that Zine enters into their 
compofition. 


In the former part of this Work, I men- 
tioned the three impregnations, above 
_ fpoken of, as being all of the metallic kind, 
that were to be found native in Mineral 
Waters. Notwithftanding, however, this 
aflertion, which I believe to be juft as to 
‘native impregnations, an accidental combi- 
nation with another metallic fubftance, and 
that too not the moft innocent with refpect - 
to the human body, may fometimes take 
place in them, efpecially in note ‘of the - 
‘thermal kind. 


LEAD, 


208 
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LEap. 


_ ‘The effects of Lead on the human body 
are well known. ‘* Obftinate conftipa- 
tions, violent colics, pains and contractions 
of the limbs, tremors and refolutions of the 
nerves, and flow wafting fevers, are the 
confequences of this metal taken inter- 
nally, and of the fumes to which the work- 
men are expofed* in the fufion of this me- 


tal in the way of bufinefs ;” and even the 


external application of ceruffe has been 


known to produce this effect. This metal, 


however, is generally thought not to be © 
foluble in the vitriolic acid, unlefs in a | 
boiling heat ; and this feems true with re- 
gard to the fixed; but as to the volatile, it 
is by no means to be depended on, as that | 
will act on Lead in an inferior degree of | 
heat ; and though its attraction to metals i 
does not feem to be fo ftrong, yet it dif- 


folves them in much larger proportion han 


the other. 


thay 


the effects of this pernicious metal, ] thould : a 


be yA to infinuate an fufpicion of its 


* Lewis's Mat, Med. Art. Plumbum. 
pres 


= 
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prefence in thefe falutary {prings. Never=- pyarill. 
- thelefs, the ciftern which ferves as a refer- 
voir for the fpring, at its firft rife, appears 
plentifully corroded on its infide, by the 
long furrows which are vifible in every part 
of it. This proves the poflibility of fuch 
an impregnation, though probably its pro- 
portion there is too fmall, or perhaps coun- 
_teracted by fome other qualities of the wa- 
ters, to work any obvious effects on the 
human body. But this is by no means a 
juftification of the ufe of any thing liable — 
‘to give an impregnation of this fort, in the 
flighteft degree. A portion of feveral me- 
tallic fabtanbes, almoft too minute to be 
difcerned, is capable of working great 
changes in the human frame; and, among 
thefe, Lead claims the chief place, and is, 
perhaps, the moft dangerous, as it fre- 
quently works by flow, and almoft im- 
perceptible degrees, and has» often com- 
pleated the milchief, before the perfon was 
fenfible of his danger, or to what caufe to 
attribute his malady *. The noted colic at 


* Nec minus infelices qui aqguam plumbo divitem bibunt. 
Plumbeis edes tectz laminis, ubi pluvialis fola bibitur, in.cif- 
ternis colleéta, vel in plumbeis fervata vafis, quod peflimum, 
 frequentiorem multé faciunt morbum: ethzc eft ratio quare 
pofoli tus olim colicus dolor, grafletur nunc Amftelodami, 

Tegulis 
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Parr. Amfterdam was of this kind, which, for a 
long time, eluded the fearch of the learned 

with refpe@ to its caufe; and it feems pro- 

bable, from fome ingenious experiments by 

Dr. Baker, and others, that the Devonthire 

Colic proceeds from the fame origin. If to 

this it fhould be objected, that we haveno J} 
accounts of any fuch effects produced by | 

the Bath Waters, and that, on the contrary, 

they have been proved to be very effica- 

G cious in the cure of thefe very difeafes, we 
may reply, that the action of the water on 

this metal has been fufficiently proved, and 

that it is poflible that the unfavourable 
{ymptoms fometimes produced on drinking 

them, which we know not how to account 

for otherwife, may be produced by fome | 

fuch impregnation; as this metal, though its | 


Tegulis anted te¢te, hodie plumbo teguntur des, fuperné 
olim declives, nunc plane. Volitantia fub finem autumni folia 
decidua, viridarium enim crederetis urbem, ventis in tecte 
feruntur, macerata ibiaqua ftagnante, hanc inficiuntacore, quo 
folutum plumbum in cerufflam abit, ad cifternam dein rapitur — | 
imbre, fic fenfim inficitur aqua, Nec mirum fi in aliislocis . | 
ubi deficit plumbum, arborefque defunt, minus frequentes fint 
colici dolores. Hine intelligitur quare fi cadentibus foliis 
tenues nuileve fint aure, ficauté ligno tegatur plumbum, fa- 
lubrior aqua fit. Fidem obfervata merentur, vidi malum in 
integras feeviiffe familias. Undecim in und domo uno tempore 
decumbentes, horrendis cruciatibus convulfi, membris foluti, 
_mutato tecto, renovata aqua, convaluere—=-TRONCHIN, de 
alice Pigionum, Art. 10, p. 66,67. a 
effets 


EXPERIMENTS 07 BATH WATERS. 3OL 


effects are fometimes latent, is feldom in- ParrIlf, 
active. It may be, perhaps, owing to this 
caufe, that fome diforders of the {pafmodic 
kind, as the Opifthotonus, feem fometimes 
rather enhanced by drinking the Waters, 
when bathing alone is of great fervice. 
This may likewife occafion the retardation, 
and fometimes the failure of cure, of many 
bowel diforders ; and the obftinate coftive- 
nefs * fo much complained of on drinking 
the Bath Waters, which is a conftant effeé& 
of that mineral, makes this conjecture not 
improbable. Effects, when flowly pro- 
duced, and the reafons not felf evident, 
are often neglected, or attributed to una- 
-voidable caufes, or circumftances to which 
they do not belong. The noted Colic at 
Amfterdam had many caufes affigned for 
it before the true one was difcovered, and 
it is poffible that this quality in the Bath 
Waters may not be originally inherent in 
them, but perhaps owing to fome acci- 
dental circumftance of this nature. 


From an examination of their contents, 
I can difcover nothing to which this effect 


*'The waters of the Hot Bath are obferved rather to open 
than bindithe body. ‘The refervoir there is made of ftone. 
can 
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Parrlil, can rationally be afcribed; and if we rea 
fon from analogy, all the fulphureous pre~ 
parations tend rather to loofen than bind 


the body. 


An eminent and ingenious Writer has 
cautioned againft the "aoe Lead i in Our 
common pumps; as he fays, that although 
Lead may not be obvioufly foluble in com- 
mon water, that a portion of it may be 
abraded, and fo minutely comminuted * 
by the working of the pump, as to be 
fufpended i in water, and thus capable of 
being received into the human body. If 
this caution was well founded, as to laying 
afide the ufe of Lead in common pumps, 
how much ftronger will it be applicable i in 
this inftance, where the pump is worked 
daily many hours together, and the abrafion 
confequent on it, proportionably greater, 
and the very water drawn by it, capable of 
corroding, if not holding it in a ftate of 
folution ? 


* There is great reafon to think that this circumftance 
would increafe the folubility of lead very much. Common 
flint glafs, as we generally fee it, is infoluble in any men- | 
{truum, yet, when-finely ground down, is foluble in part in 
acids, and imparts to them a leaden impregnation, | 

: If 


i 
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If it be farther alledged, that no Lead parr. 
appears to be found in the waters * by 
experiment, it may be anfwered, that this 
metal is fufficiently proved to be acted on, 
by the effect before-mentioned to be pro- — 
duced on the refervoir; and though the 
proportion contained in any quantity of 
water capable of coming under our exa- 
mination, might elude a difcovery- by a 
chemical analyfis, yet its effects on the 
human body might poffibly be ftill ex- 
erted. This was the cafe at Amfterdam 
before quoted, where, though the difor- 
der was undoubtedly owing to this caufe, 
and its proportion vaftly larger than it 
could be in this inftance, it was {till fo 
minute as to be fcarce difcoverable by a 
chemical examination. | 


On the whole, when we confider the 
nature of thofe difeafes which are gene- 
rally recommended to thefe waters for re- 


lief, which are-~many of ther of the 


* Ttis not improbable, that the decompofition of the tinctura 
fulph. volat. mentioned by Dr. Lucas, which I find, on re- 
petition of the fame Experiment, to be true, may be owing 
to fome degree of an impregnation of this kind. 

+ Many minute circumftances, which perhaps might have 
fcarce any perceptible effect.on a perfon in health, might be 
of the worlt confequence to thofe who are already predif- 
pofed to diforders of this kind. 
fame 


304 EXPERIMENTS ot BATH WATERS; 


Partill. fame kind with thofe occafioned by this _ 
pernicious mineral, and not a few actu= 
ally produced by it, we fhall then fee the 
peculiar propriety of avoiding any poffi- — 
bility of an impregnation of this nature. I 
would therefore humbly, though earneftly, — 
recommend to thofe,who are the guardians _ 
of thefe’ antient and juftly celebrated — 
fountains, to fubftitute a refervoir of mar~ _ 
ble, or, what perhaps may be full as pro- 

per, of grit ftene, in place of the leaden — 

» _° one now ufed, and wooden, or, what may 

ferve the purpofe {till better, caft iron” 
pipes for the fupply of the pumps*. 

, Fs | 

EARTHY SUBSTANCES.—SIMPLE. 


XX, CALCAREOUS EARTH. 


I mentioned, in the former part of ap 
Work, that there was but one kind of earth - 
that was ever found, in its fimple. ftate, 
native in fprings, in fufficient quantity 
to bring them under the definition of — 


- 


* T have the fatisfaction of finding this piece of advice ap- 
proved of by feveral of the. moit eminent of the Faculty, a- 
mong whom I am happy in mentioning Dr. Dealtre, of York, 
Dr. Wall, of Worcefter, Dr. Cuming, of Dorchefter, Dr: ~ 
Percival, of Manchefter, and Dr. Haygarth, of Chefter. 


Mineral 


EXPERIMENTS on Batu WATERS. 305 


| 
| 
| 
hy Mineral Waters, and this is the Calcareous. Paar Ul, 
Whether this enters into the compofition | 

jof the Bath Waters, in its cauftic ftate, 

and uncombined with any other fubftance, 

is a curious queftion. The copious preci- 

| pitation of a calcareous earth, confequent 

lon the addition of a mild alkaline falt, 

| would lead us to imagine this to be the 

jcafe, as this always happens ‘on its being 

added to lime water. 


Though I do not deny that a {mall pro- 
| portion of calcareous earth, in form of 
dime, may be found in the Bath Water 
|that has ftood fome time, which is 
irendeted ftill more likely by the greenifh 
tinge the water gives to the vegetable 
| blues in thefe circumftances; yet we have 
ino reafon to think any fuch fubftance is 
junited to them when frefh, as they then 
|feem to give proofs rather of an acid im- 
/pregnation*. The figns they feem to 
give of an impregnation of an alk. na- 
‘ture, may be owing to the decompofition 
lof the hep. fulph. c. calce viva contained 
in the Water, caufed by the flying off of 


|) 


* Vide Experiment XXXI, where it is faid to change the 
}) vegetable blues to a reddith tinge. 


x part 
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Partill, part of the acid, and leaving a fuperfluous 


quantity of the calcareous earth, in form of — 


quick lime, united with the water. By the 


above Experiments it appears, that the 
hep. fulph. c. calce viva anfwered all the — 


tefts above mentioned, which are com- 


monly accounted proofs of the prefence of © 
a calcareous earth. The manner that this — 
comes to pafs has been above explained,» 


when I treated of that fubftance*. Nor 
is there more reafon to think that calcareous 
earth is contained in the Bath Waters, by 


being united with an over proportion of | 


fixible air, according to Mr. Cavendith’s 


theory, fince, if this were the cafe, it muft 


depofit the earth immediately on the eva-— 


poration of the fixible air, which is not the 
cafe. 


* The calcareous earth, left on evaporation of the Bath 
Waters, might countenance the opinion of its prefence there 
in a feparate fate. ‘This however may happen, and is pro- 
bably occafioned by the decompofition of the hep. fulph. c. 


calce viva, which, on ftanding expofed to the air, and more ~ 


efpecially by ftrong boiling, fuffers a decompofition, and of 
confequence feparation of its parts; the vol. vitr. acid and 
phlogifton being diflipated, and the calcareous earth preci- 
pitated in a mild ftate. Selenites too, which is largely con- 
tained in thefe waters, undergoes, in the fame circumftances,a 


fimilar decompofition, and may in part occafion this ap- — 


pearance. 


The 
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The precipitation which occurs on the Paarilt, 
addition of lime water, is probably owing 
to the calcareous earth, precipitated from 
the lime water itfelf, by the fixed air in the 
| Bath Waters, and never originally. contain- 
| ed in the waters themféelves. This is far- 


| in the waters, on addition of lime water, 
| after they have ftood fome time, even 
| though no fpontaneous earthy precipitation 
| has taken place. 


| We miay then fafely conclude, that Cal- 
| careous Earth is not found native and un- 
| combined with any other fubftance in the 
| Bath Water. 


XX. Eartuy SuBsTANCES.—=Com- 
POUND SELENITES. 

| Though I cannot allow that Calcareous 
Earths per /e have any fhare in the com- 
pofition of thefe waters, I own that, in 
| their compound {tate, they form one of 
_ its principal impregnations. Combined 
Brith acid, in form of Selenites, they are 
undoubtedly contained in the waters, as 
| Bepes's plainly from the cryftals left on 
| 2 evapo- 
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Parr Ill. evaporation, which were of * an hexagonal 
prifmatic form, of {mall fize, nearly infipid 


and f{carce perceptibly foluble in water. To 
this impregnation the curdling of foap may 


: 


poflibly be owing, though that may be 
produced by the hepar fulph. cum calce 
viva +. ! 
On the whole, the foregoing Experi- 
ments fufficiently prove the prefence of this 
fubftance, though it does not feem to have 
any great effect in compofing the medici- 
nal qualities of the waters. 4 


XXIII. Sar CATHARTICUS AMARUS. 


The next body that comes under con- 
fideration, is the Spurious Glauber’s Salt, or 


* Selenites is defcribed by many authors, who have-wrote 
on the Cryftals of Salts, as cryftallizing on the furface of its” 
menftruum in thefe laminez. This, however, is only a 
miftake, fince it only happens when the evaporation is car- 
ried fo far as to form a pellicle on the furface. In that’ cafe 
it cryftallizes in a feemingly laminated form. But, on mi- 
crofcopical examination, even thefe appear to be compofed 
of hexagonal prifmatic cryftals, though fmall and irregularly 
formed, occafioned by their running into clufters, by too 
hafty a cryftallization. By a judicious management of the 
heat, and fometimes by addition of a {mall quantity of recti- 
fied fpirit, towards the end of the evaporation, felenites may 
be brought to form, in fair and well fhaped cryftals, at the 
bottom of the veffel. 

+ Vide note on Experiment H. 


a Lewis’s New Difpenfatory, p. 461. edit. 2. 


, Sal 
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Sal cath. amar. There does not how- Parrilt: 
ever feem to be the leaft reafon to autho- | 
rize our belief of its prefence in the Bath 
Waters. Their tafte by no means refem- 
bles thofe of this kind, and the refiduum 
left on evaporation gives not the leaft fign 
of it. Were this falt contained in the wa- 
ters, it might be eafily detected by this 
means, as the vitriolic acid is not feparated 
from magnefia by the heat neceffary for 
the evaporation, and then the hexagonal 
prifmatic form, bitter faline tafte, large 
fize, and eafy folubility of its cryftals, 
would foon diftinguifh it from all others of 
this kind. The cryftals, indeed, which 
appear, on the evaporation of the Bath Wa- 
ters, are of the fame form with thofe of 
the magnefia, Glauber’s falt, and in fome 
degree of a faline bitter tafte, as all falts 
that have vitriolic acid in their compofi- 
tion are, but that is extremely flight in 
comparifon with the other. They are 
likewife of {mall fize, and not foluble, un- 
lefs in a very large proportion of water, 
which fufficiently diftinguifhes them from 
thofe of the Sal cath. amar. which is 
foluble in as {mall proportion of water as 


X 3 any 
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Pye, any faline fubftances we are acquainted 
with, 


XXIV. ALUM. 


The next fubftance that prefents itfelf | 
to. my enquiries is Alum. The Bath Wa- | 
ter, when nearly evaporated, has fome de- 
gree of an auftere bitter tafte, but does — 
not poffefs that naufeous fweetifh one 
which is always inherent in Alum. A 
folution of a fixed alkaline falt caufes, in- 
deed, a white precipitation, but by no © 
means in the flocculous form in which the — 
earth of Alum is always precipitated, nor 
is any part of the precipitate re-diffolved, — 
which is always the cafe when the fixed 
alkali is not added in fufficient proportion 
to faturate the fuperabundant acid con- © 
tained inthe Alum. Add to this, that the ~ 
earth of Alum is equally precipitated by — 
cauftic as mild alkalies, which is not the — 
cafe with the Bath Waters. : 


On examination, likewife, of the refiduum ‘ 
of the Bath Waters, no marks of Alum are ‘ 
to be found; the faline particles are all 7 
hexagonal, or cubical, and of fmall fize; — 
whereas Alum, as was before obferved, © : 
fhoots into large angular mates, -confifting 


of 


; 
4 
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of eleven planes, five of which are hexa- pagrilil. 
gonal, and fix quadrangular. Alum like- 
wife is much more foluble in water than. 
falt thus obtained, the former requiring 
only about ten times its weight of water to 
diffolve in, but the latter infinitely more. 
~Onthe whole, we have no reafon to think 


Alum to be an ingredient in their com- 
pofition. 


AERIAL BopieEs. 
I now come to the laft head of impreg- 
nations, viz. Aerial Bodies; of thefe the 


firft mentioned in the Catalogue is Com- 
mon Air, 


XXVI. Common AIR. 


This feems to be very {paringly con- 
tained in the Bath Water when freth *, as 
fewer bubbles are obferved in it, when 
placed under the exhautted receiver --, than 
in water that has ftood fome time expofed 


* This Experiment was tried with the water taken up 
from the Bath. When the water from the pump was ufed 
the event was different, 

+ Though the Bath Waters frefh from the fpring fhew 
but little marks of their containing Air by the Experiment 
mentioned above, yet, when grown cold, and having been 


expofed fome time to the air, it exhibits the fame appearances 
with common water. 


Xx 4 tt 
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Parrlil, to the atmofphere. This obfervation may, 
indeed, be applied to many {prings, as 
they are all found to contain it in lefs 
quantity when frefh, than after remaining 
fome time in an open vefiel. The air 
likewife contained in thefe waters muft be 
highly rarefied by their heat, infomuch as 
to be diffipated nearly on their firft com- 
munication with the atmofphere, before it 
could be poflible to make them the fubjects 
of experiment. ‘Thus we fee common 
water, that has been boiled, or ftrongly 
heated in an open veffel, gives, for fome 
time -after, very little marks of containing 
air, exhibiting few or no air bubbles under 
the exhaufted receiver, and freezing with- 
out any increafe of bulk. 


IT am inclined to believe, that a confider- 
able quantity of Common Air is united 
with the Bath Waters mechanically in 
their fall from the pipe, and that to this is 
owing, in fome degree, the number of air 
bubbles, which we fee adhering to the 
fides of the glafles when juft filled. I have 
myfelf obferved, in confirmation of this, 
that thefe were not near fo numerous 
when the water was taken up, by immerf- 

ing 
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ing a glafs into the {pring head, in the Paar III. 
manner as at Tunbridge, although the tafte 
was at leaft equally poignant, and all the 
other fenfible qualities equally remarka- 
ble. Although this fubftance can hardly 
be faid to enter into their compofition at 
their firft rife, yet, as it is always united 
with them in the ftate in which they are 
offered to us, and as its prefence there is 
probably by no means unimportant, I can- 
not refufe it a place in the catalogue of 
Impregnations. 


XXVIL Fixispire Are. 


Although Common Air feems to be con- 
tained in the Bath Waters but in {mall 
proportion, this is by no means the cafe 
with the Fixed or Mephitic Air, whofe 
prefence here is very evident, and is pro- 
bably one of the greateft fources of 
their admired qualities. The fparkling 
appearance, pungent tafte, and, on many, 
if taken in large quantity, inebriating 
effects, are fufficient evidences of this. Per- 
haps, likewife, the odour, mentioned by 
Dr. Lucas as prejudicial to weak lungs, and 


of 


E Bass 


Parr HY. 
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of an* acid pungency, might be more — 


owing to this than to’ the volatile vitriolic 
acid, ‘to which it is ufually attributed. 
Thefe indeed may be very eafily miftaken 
for one another, as it is not improbable 
that an acid is always either united with, 
or makes part of, the compofition of Fixed 
Air; fince even that, when accumulated in 


large quantity, as on the furface of fer- 
menting liquors, is found to change the — 


colour of vegetable blues to red. 


Chemical Experiments likewife confirm — 
our opinion of this impregnation, which — 
their fenfible qualities had indicated. The 


precipitation of the lime from lime water, 


on admixture of the Bath Water, when 
frefh, and the ceafing of this effect, on its 
{tanding expofed to the air, the film pro- 
duced on the fame by the fteam of freth © 
drawn Bath Water, conveyed by a bended 


tube on its furface, prove this very Clearly. 
To this likewife is owing the burfting of 


the bottles, if corked up as foon as filled 


* Dr. Percival found, that the air produced from. an ~ 


effervefcent mixture of carths, or alkaline falts,. with the 
vitriolic acid, was in fome degree offenfive to refpiration, 
which was not the cafe when the vegetable acid was ufed. 


from 
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fronf the fpring, and in fome degree the ParrlIl, 
fenfible diminution of the bulk of the wa- 
ter, on ftanding a few minutes expofed to 
the air. To this, however, it may pofii- 
bly be objected, that if the Bath Water 
contained Fixed Air in large quantity, its 
effects on the human body, fo far from 
being falutary, muft be highly prejudicial, 
fince that fubftance is known to caufe de- 
leterious and even fatal effects; witnefs 
the many accidents that have happened 
from too near an approach to a veffel of 
fermenting liquor, whofe effluvia, which 
we know to be compofed principally, if 
not altogether, of Fixed Air, produce the 
moft fudden and fatal confequences to ani- 
mal life that we are acquainted with. 


In anfwer, however, to this, we may 
alledge, that although I own the effects of * 


“Tt has been lately difcovered, by my learned and inge- 
nious friend Dr. Percival, of Manchefter, that Fixible Air 
differs greatly in its effeéts, according to the different fub- 
ftances from which itis procured. That although fome kinds 
of it are fuffocating and deleterious, others may be refpired 
_ with fafety, even when largely accumulated, and are fo far 
from proving injurious to the lungs, that they furnifh a 

owerful remedy in feveral of the diforders of thofe organs. 
Probably the Fixible Air contained in thefe waters is of fome 
of thofe kinds which are innocent, or leaft injurious to animal - 
life, 

fome 


* 
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Paarill, fome kinds of Fixed Air, when accufiue 
Jated in large quantity, to be as thus re- 
prefented, yet, when united with a certain 
* proportion of common air, it becomes — 
harmlefs, and may be even refpired with _ 
fafety. It is remarkable of Fixed Air, that : 
its’ pernicious effects feem chiefly exerted _ 
when taken in by refpiration, and that the | 
fame fubftance which, receivedintothelungs 
fhould induce an almoft inftantaneous -f pa- 
ralytic torpor on the vital organs, fhould, 
when taken into the ftomach, prove 4 
powerful and invigorating ftimulant. hana 


The celebrated effects of thefe waters, 
in reftoring weak ftomachs, and enabling 
them to retain food, are, in all probability, 
owing to this part of their impregnation, 


* Perhaps to this admixture it is owing, in fome degree, 
that the effluvia of the Bath, and other Waters, which contain 
Fixed Air in fubftaace, do not, when taken in by refpira- 
tion, exert any of the pernicious effects on the human body, 
belonging to this fubftance, im its feparate ftate. - 

+ This is to be underftood of it only as taken into: the 
flomach in a certain proportion, as evenvthere, if accumu. | 
lated in too great quantity, it exerts its effeéts fimilar ta 

s thofe produced by it, when taken in by reipiration. Thus 
« {mall quantity of reélified {pirits (for the time at leaft) fi- 
mulates and invigorates the fininiteis and powers of digeftion, 
but if taken in over proportion, debilitates and hurts their 
faculties, and if the quantity be very large, induces a Sudden 
paralytic torpor of all the vital powers. 

| To.4 
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To the diffipation, likewife, of this volatile paar ut. 
_ fubftance may be afcribed the {mall effects 
_ which thefe waters produce when drank 

cold, or at a diftance from the fpring, 
compared with thofe produced by them 
when freth. 


The common faline mixture, called, from 
its effects antiemetic, affords a ftriking ana- 
Jogy to the effects of Bath Water in this 
refpect, as this was found to exert none 
of its antiemetic qualities, unlefs taken dur- 
ing the effervefcence ; and by the account 
given of it by Sir John Pringle, its * anti- 
feptic effects were much more obfervable, 
when taken in this manner, than after that 
had ceafed. For this reafon that learned 
and judicious practitioner has delivered an 
elegant formula for the exhibition of this 
preparation in the act of effervefcence, 
whereby its effects of this kind may be beft 
preferved. 


On the whole, we may be affured, that 
Bath Waters contain Fixible Air in con- 

fiderable proportion, and, probably, of the 
-moft innocent kinds. The King's Bath 


* This: is Hkewite apaknod by Mr. Macbride’s ‘Exe 


periments, 
feems 
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 Parrlll, feems to contain it in greateft quantitys 
and the Crofs Bath the leaft. 


From a review of the above reafoning 
and experiments, I find, that out of the | 
fubftances which are mentioned as poffible 
native impregnations of Mineral Waters, 
thofe of Bath contain the following. 


TABLE of the Contents of the BATH 
WATERS, 
Simple. 1. Vitr. acid per 
i fe, very dubious. 
} Compound. 2. Common 
L falt in {mall quantity. 


1. Saline bodies. 


3. Hepar fulph, cum calce 


2.Inflammable bodies. } 
_ viva, inlarge quantity. 


{ 4. Iron.—One thirty-fe- 
| yenth and a half of a © 
erain‘in a pint of the 

3. Metallic bodies. water.—Lwucas. — 
5. Lead.— Qui if this is 
not an accidental im- — 
|. pregnation ? ‘4 
6. Selenitesinlargequan- 
tity. 
7.Common air, probably — 
| both in folution or mix- 
5. Aerial bodies, ture and diffufion. | 
8. Mephitic air in large © 
{ quantity. 


4. Earthy bodies. 
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APPLICATION of the WHOLE fo the 
Purposes of MEDICINE. 


¥ COME now to the laft and moft im- Parr Iv. 

portant part of this Work, which is, to 
give fome account of the purpofes to which 
the Bath Waters may be applicable in Me- 
dwine. This I intend to confider under 
two heads; the firft of which I propofe 
fhall contain a defcription of the general 
effets of the Bath Waters (when drank) 
on the human body, with fome conjectures 
concerning the peculiar impregnation to 
which thefe effects may be owing, and 
fome remarks on the different qualities of 
the feveral waters, and on the probable 
-caufe of thefe variations. | 


I fhall next make a fhort application of 
the foregoing to particular Difeafes, and 
- fhall fubjoin a few obfervations on the cafes 
in which they are contraindicated, or 
| where their ufe would probably be preju- 
_dicial, or at leaft of no fervice. This I 
| fhall endeavour to deduce from the known 
: effects 
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Partiv. effects of the waters on the human bodys 
and the propriety, or impropriety, of ufing 
medicines calculated to anfwer fuch indica- 
tions in fuch complaints. 


I fhall add, laftly, a fhort abftra&t of 
thofe fpecies of Diforders in which thefe 
waters have been found of fervice in prac- 
tice, and of thofe which, from analogy or — 
reafon, we might imagine ney to be re~ 
lieved by them. 


This laft part is.addrefled ortindh to 
the Faculty, and I have taken the liberty 
of making ufe of Dr. Cullen’s fyftem, as 
contained in his Synopfis, lately publithed, 
which is the moft clear and Oe 
of any that I have feen. 


The candid reader will fcarce expe@ a full — 
 difcuffion of the above articles in a Book of 
this kind. I mean no more than to offer 
my fentiments in general, and have made — 
choice of the above-mentioned plan, only | 
for the fake of reducing them to method. | 

I am confcious that to treat, the fubject as | 
it deferves would require a much greater 
fhare of abilities than what I can pretend — 
to, and would, moreover, be too volumi- _ 


. nous a work to be comprized within fuch | 
narrow 


to the PurPoses of Menicine. g2i 
harrow limits. All I aim at here, istogivea ParrIV. 
thort abftract of the Qualities of the BathWa- 
ters, and of the Diforders in general to which 
they are principally adapted; and I flatter 
myfelf, that this Work may not be entirely 
ufele(s, if it ferves only as a fketch of a plan 
on which fome future Writer may enlarge. 
Such is the plan of the firft Chapter of 
this divifion of the Work, which may, in 
fome refpects, be called the Medical Part. 
In the fecond Chapter, which may be 
called, though perhaps not ftri@ly, the 
Pharmaceutical Part, I propofe to treat of 
the methods by which thefe waters may 
be beft managed, fo as to anfwer, moft 
fuccefsfully, the above indications in the 
cure of difeafes. This I propofe to purfue 
in the following order : 
y. As to the choice of the waters. 
2. The ftate of the waters when drank. 
3. Quantity. 
4. Time of day. 
5. Length of time propet for them to be 
continued. 
6. Seafon of the year beft adanerd to 
‘their ufe. 
7. Regimen of life. 
8. Subftances proper to be ufed at the fame 
‘time with the waters. 
ae CEA Pi 
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CH Ac Pi 


Sf BiACheTy sidd} 


On the general Effects of the BATH 
WATERS. 


ee fo ne firft quality of the Bath Waters 
of which I fhall fpeak, as being the 


moft obvious, is their ftimulant * one. 


Their heat, brifk and poignant tafte, 
and, if largely taken, inebriating effects, 
are great evidences of this, which are 
confirmed by their effects on the {yftem. 
They accelerate and raife the pulfe, in- 
creafe the heat, and excite the fecretions. 
So far as to their general effects. 


But it may be doubted, if they do not 
poffefs a ftimulus of a peculiar kind. The 
glowing fenfation in the ftomach perceived 
on drinking them, the fudden increafe of. 
{trength often procured by their means, 
and, if too largely taken, the pain in the 


* By Stimulants I mean fuch fubftances as excite the mo- 
tion of the fibres in living animal bodies. All thofe medi- ~ 
cines that go under the name of cordial are of this kind. 


hea 
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fiead which they occafion,; indicate, that ParrlV. 
they are poffeffed of a degree of ftimulus 
of a particular nature, principally affecting 
the nervous fyftem, and not to be mea- 
fured entirely by the pulfe, heat; or in- 
creafe of fecretions, fince thefe are often 
not proportionally, affeéted: This is, in 
my opinion, confirmed, by obfervation of 
the effects they produce on the ftomach 
and appetite, when the ftrongeft ftimuli of 
other kinds had been tried in vain. 


From their immediate action on the 
body, it appears probable, that they act in 
this way through the intervention of the 
ftomach, to which their ftimulus feems in 
a manner fpecific. This quality is com- 
mon to all the fprings, but poflefied in 
Jeaft degree by the Crofs Bath Water, and 
in the higheft, as is EO) thought, by 
that of the. King’s Bath.» This varies in 
fome habits, but this difference is more 
probably owing to peculiarity of confti- 
tution, than any inherent quality of the 
waters: : 

To what this quality may, with moft 
probability, be afcribed, comes next to be 
-eonfidered. 

Y 2 Tn 
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In my opinion, it is principally owing to 
its aérial impregnation. I do not deny 
that the chalybeate, and perhaps the ful- 
phureous parts of the impregnation, and 
the heat of the water itfelf, may have 
fome fhare, and, moreover, the junction 
of all thefe with the faline qualities, may 
form an united ftimulus, different from 
what any of them would have exerted 


“when feparate; but I am ftill inclined to 


think, that the fixible air is the chief 
agent, and prime fource of this quality. 
The chearfulnefs, and, if too largely drank, 
inebriating effects, fimilar to thofe we fee 
follow the drinking fermented liquors, 
which are produced by thefe waters when 
frefh, and the lofs of thefe qualities on 
ftanding, prove very plainly, that thefe 
effects are owing to a volatile part of the 
impregnation. The water, indeed, on 
ftanding, foon lofes the chalybeate im-_ 
pregnation likewife ; but this is too in- | 
confiderable to have fuch powerful effects 
attributed to it. ‘The water, indeed, on 
ftanding, feems to fuffer a decompofition, 
and, confequently, a change of nature of 
the fulphureous impregnation alfo; but it 
Jofes its ftimulant quality, in a great de- | 

gree, 
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te) 
aérial impregnation then appears to be the 


only one .to which this quality can be 


afcribed, as it is a volatile fubftance itfelf,. 


and agrees in effects, in a great meafure, 
with thofe produced by thefe waters. 


In all probability, the King’s and Hot 
Bath are more ftimulant than the Crofs 
Bath, on account of their being more 
largely impregnated with this fubftance. 


Another quality which the Bath Wa- 
ters poffefs, is that of affringent. This 
is proved by their effects on the human 
body, coftivenefs being a very common 
circumftance attendant on their ufe. It is 
not improbable, likewife, that their effects 
in reftoring the tone of the ftomach and 
bowels, may in fome degree be owing to 
this quality. Whether thefe waters be 
direGtly aftringent, or whether they are 
only confequentially fo on the bowels, ow- 
ing to their increafing the heat, and raifing 
and accelerating the pulfe, and increafing 
the other fecretions, perfpiration parti- 
cularly, is a doubtful cafe. I have fome 
doubts if the King’s Bath Water be not 
m its nature aftringent, for the reafons 


ye 2 given 
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gree, before any figns of this appear. The Paariv. 
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Partly. given in the third * part of this Work; 
but, exclufive of this, I doubt, whether 
any of them have much claim to fuch 
quality, except in a fecondary view. But 
as they all are frequently found to exert 
this effet ultimately, it cannot well be 
denied that they have fome title to the 
appellation. ‘To what this quality in the 
waters 1s owing is difficult to afcertain. 
The King’s Bath, which is moft. remarka- 
ble in this way, has been mentioned as 
lying under a fufpicion of fome i impregna- 
tion with lead, which, if well founded, 
would amply account for this quality: I 
confefs I am not fully fatistied that they do 
not all partake of a fimilar impregnation, 
though perhaps 1 not in fuch a degree, fince 
leaden pumps and pipes are common to 
all; though in the Hot, and, I believe, 
the Crofs Baths, the ciftern is made of 
{tone. 


The chalybeate impregnation, likewife, 
may act in this way, but this is too flight 
to act fo powerfully as is obferved here. 
The heat, likewife, and ftimulant quali- 
ties of the waters (dependant on the fixi- 
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ble air) promoting urine and perfpiration, PaatIV. 
muft,. as was before obferved, of confe- : 
quence diminifh the evacuation by ftool ; 

and though I do not imagine any of the 
impregnations, of which we are tolerably 

well affured, can have any great power 

in this way, yet I will not abfolutely deny, 

that, when combined, they may, in fome 
con{titutions, act directly on the fyftem as 
aftringents as well as ftimulants. 


The King’s Bath is moft remarkable for 
this quality, and the Hot Bath is generally 
thought to have the leaft of it. 


Whether this be owing to any impreg- 
nation of Lead * in the King’s Bath Water, 
which I mentioned before, (which is not 
in that of the Hot Bath) as being to be 
fufpected, I cannot perfectly afcertain. 


The Bath Waters in general likewife 
poffefs the quality of being diuretic. This 
quality is well known to moft of thofe who 
have made trial of them, it being generally 
efteemed one of the beft methods of their 
paffing off, and fuch as generally indicates 
that the patient will receive benefit from 


* Vide Part the third, article Lead. 
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ParriIv, their ufe. ‘They feem to pofiefs this quas 
lity with no great peculiar ftimulus on 
either the fecretory or excretory organs of © 
urine. I once thought that their action 
in this way was, In a great meafure, me-_ 
chanical, and owing merely to the quan- 
tity of diluting liquor taken ins; but J am 
now convinced that they are endued with 
a great degree of diuretic power, arifing 
from their own particular impregnations ; 
and this is confirmed by obfervation of 
their great evacuating effects in this way, 
in dropfical complaints, where a mere di- 
luting liquor taken in large quantity would 
have had no fuch effect, and by its bulk 
would be thought highly improper. 


- What this quality is owing to is next 
to be confidered; and here again I am in- 
clined to afcribe their o operation in this 
way principally to the fixible air. I do 
not deny that its ftimulus is modified, and 
perhaps directed to the urinary paflages by 
the faline part of the impregnation ; but 
I am well fatisfied that this effect is, in a 
‘great meafure, owing to the fixible air, 
fince I have obferved, that the .waters 
drank at home did. not prove nearly fo 

diuretic 
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diuretic as when drank at the pump, al- parriy, 
x though moderate exercife, by walking a- 

bout in a cool room, was ufed with ett: 

I have likewife been affured by feveral, 

that the Bath Water, when drank at a 
diftance from the place, exerted very little 

‘effect of this kind upon them, although 

when drank at the pump it thewed it in 

a high degree. 


But though I afcribe a peculiar diuretic 
quality to the Bath Waters, I confefs that 
their bulk, and the exercife generally ufed 
with them, I mean the walking in a cool 
air during the intervals of drinking, as is 
generally done in the pump room in a 
morning, contribute, very powerfully, to 
determine the waters to pafs off in this 
manner. 


T have not been able to difcover fatif- 
factorily, which of the fprings poffefs this 
quality in the greateft degree, though I 
‘think the Crofs Bath poffefles moft of it, 
probably on account of its being leat 
ftimulant. 

The Bath Waters are likewife dapho- 


retic. ‘This quality of them is well known, 
as 
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Panviv. as well as the foregoing, and probably 
both are modifications of their ftimulant 
quality. In general, when a warm regi- 
men, and rat hi fedentary manner of life 
is ufed, they prove diaphoretic 5. and when 
exenciic, efpeciall y walking in a cool air, 
as before-mentioned, is joined with their . 
uife, they pafs off by the kidneys. It is 
likewuile Sobiewere that their effects in this 
way are much directed by the weather, 
In warm feafons they are much more dif- 
pofed (as indeed all ftimulants are) to 
affect the fkin than the urinary fecretions, 
and the contrary is obferved when the’ 
feafon is cold. But though thefe are their 
general efrects, yet they are much varied 
by the idiofynerafy, or peculiar difpofition 
of the patient. FE have obferved feveral, 
who, having tried the waters in cool wea-= 
ther, and, perhaps, by that means given — 
them a determination ta pafs off by the 
urinary fecretions, in whgm this difpofi- 
tion has not varied, even though the ufe 
of the waters, was continued through a 
warm feafon. In general it is obferved, 
that a determination to the urinary paffages, 
though often dificult to procure, is, when 
gained, the moft fixed and certain of any, 


and 
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and perhaps to this is owing the difficulty ParrIV. 
of the cure of the diabetes. 


This effect of the waters is, probably, 
owing to the fame caufe with the forego- 
ing, being, in all likelihood, as I before 
obferved, both of them modifications of 
their ftimulant quality. The heat of them 
indeed feems to favour this fecretion more 
‘than the diuretic one. 


I have not been able to determine, fatif- 
factorily, in which of the fprings this effect 
is moit remarkable, though I think it more 
prevalent in the King’s and Fiot Bath than 
the Crofs Bath. 


Another quality of the Bath Waters is 
that of being auti/pa/modic. 


I have not before obferved, that this 
effect has been taken notice of as directly 
produced. Their efficacy in feveral fpaf- 
modic and nervous cafes has been often 
remarked, but their effect in this way 
has been, I believe, aferibed to their 
ftrengthening the habit in general, reftor- - 
ing the fecretions, and enabling nature to 
perform her {everal Rinaicne properly. 


But though Iam well fatisfied that they are 
of 
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‘PartIV. of great fervice in fpafmodic diforders, by 

means of the above-mentioned qualities, 

} am convinced likewife that, in fome 

cafes, they are directly antifpafmodic. This 

is proved by their immediate effect in the 

eolica . pictonum, and thofe convulfive 

reachings which are often produced by 

the gout attacking the ftomach, where 

fa action is too immediate to be afcribed 

to any other quality. This is corroborated 

by obfervation of the great effect of an- 

| tifpafmodic medicines *, mufk particularly, 
in the fame complaints. 


To whet this effect is owing is difficult 
to determine. To me it appegrs chiefly 
owing to the aérial part of the impreg-_ 
nation, which feems to poftefs qualities at 
once ftimulant and fedative, which is the 
foundation of moft antifpafmodies. Perhaps 
the qualities of the fixible air in this way 
may be modified by the faline and ful- 
phureous parts of the impregnation. | 
think the Hot Bath poffeffes this. quality | 
in greateft degree. Whether this is owing | 
to its being more free of any leaden im- 


* Vide Eflays and Obfervations, Phyfical and Literary, 
Vol. LL. p. 25. i pe got ae 
| g pregnation 
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pregnation than the King’s. Bath, I fhall paariv. 
not determine. 


“Another quality of thefe waters, which 
I have not feen remarked by any one, 
is that of being antz/eptic. 


That they poftefs a property of this 
kind has been thewn by experiment*, 
and it does not feem improbable, that 
the good effects of the waters, in reftoring 
weak and relaxed conftitutions, may be 
in part owing to this quality, fince a 
tendency to putrefaction is a very fre- 
‘quent attendant on a weak habit, and 
contributes, in its turn, greatly to favour . 
the complaint. 


The change of the confiftence of the 
fiefhy and mufcular parts of the body, 
from a foft and flabby to a--firm and ~ 
hard one, which is an effect frequently 
produced by the Bath Waters, are great 


evidences 1 in favour of this opinion. 


‘What is the foundation of this quality 
remains now to be confidered, and here 
Ican have no doubt in afcribing it prin- 
* Vide Experiments on the Bath Waters, Part III. | 
+ Vide M‘Bride, on the Powers of Antifeptics, 


ty 
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Parriv. cipally to the aérial part of the impreg= 
nation, fince fixible air has been found 
a powerful preventer, and even corrector 
of putrefaction, both which qualities feem 
to be poffeffed, in fome degree, by the 
Bath Waters. The faline, and even cha- 
lybeate part of the impregnation, may; 
perhaps, have fome effect in this ways 
but I imagine they aré too flight to 
caufe much perceptible difference. 


By experiments, the King’s and Hot 
Baths. appear to poflefs this ‘quality in @ 
much greater degree than the Crofs Bath, 
which is, niente owing to their being 
more largely impregnated with fixible air. 


Shcga waa QuALITifs of the BatH 
WATERS. ~ | 


Such are, in my opinion, the general 
qualities of the Bath Waters; but they 
alfo poflefs feveral others of a fecondary 
nature, which are not fo frequently ex- 
erted, and which likewife are either me- 
chanical, or, in a degree, dependant om 
thofe already mentioned. ‘Thus, in cafes 
of vifcidity of the fluids, owing to their 
{ftagnation, from an inertia of the veflels, 

OF 
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or from retention of the proper excretions, yp. an lV, 
Bath Waters, as exciting the motion of 
the veffels, increafing tHe fecrétions, and 
diluting the dob Gtebte of the fluids in ge- 
neral, may prove attenuant. By theic 
ftimulant and aftringent qualities ftrength- 
~ ening the ftomach and organs of digeition, 
and preventing the fermentation of the 
‘food, they are frequently antacid. In cafes 
likewiife, where, from weakneis, the peri- 
taltic motion of the bowels is flow, Bath 
Waters, by their aftringent and ftimu- 
dant quality, reftoring their tone, and ex- 
‘citing this motion, prove cathartic. This 
effect likewife is in part mechanical, owing 
to their bulk, and, in this way, fimple 
water will have the fame effet. In cafes 
likewile of the bilious kind, where, from 
fpafmodic conftriction of the biliary du@s, 
the bowels are deprived of their ac- 
cuftomed ftimulus, the bile, and of con- 
fequence a coftive habit, follows; Bath 
Waters, by relaxing the {pafm, gain a paf- 
fage for that into the inteftines, and prove 
in this way purgative, by means of their 
antifpafmodic quality. 


Bath Waters, likewife, as increafing the 
fecretions by their ftimulus, fometimes 
. promote, 
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ParrIV. promote, among the reft, the fecretion of 
mucus in the lungs, and dre in this way 
-expectorant * ; and [ think I have feen it 
do fervice in this way, in fome old gouty 
coughs, as promoting the crifis of the dif 
order by thefe means. I have likewife 
feen it have this effet with advantage in 
the catarrhus fenilis, and fome other .ca- 
tarrhal complaints, not of the pulmonary 
kind, and unattended with heat or fever. 
Thefe waters likewife, as increafing the 
fecretions, promote the falivary difcharge 
likewife. This effeét I believe feldom 
happens. in a great degree, though I have. 
more than once feenit occur. In this light, 
then, they may be efteemed /ralagogue. 


Another effect of the Bath Waters is 
that of proving emmenagogue. ‘This they 
produce by feveral means. The obftruction 
of the menftrual flux is frequently owing 
to, or attended with, a lax and weak fyftem 
of the uterine veffels, and, in order to re- 
move the obftruction of it, it is always ne- 


* Expectoration is fometimes flopped or prevented by a 
fpafmodic contraction of the lungs. Perhaps in this cafe the 
action of the Bath Waters may be owing to their antifpaf- 
modic quality. —Qu. Do not afafeetida and gum ammoniacum 
owe their expectorant virtue to their antifpafmodic quality. 


ceflary 
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eeflary to remedy the flaccidity. The party; 
Bath Waters then, as aftringent and tonic 
medicines, are of great fervice, as they 
tef{tore the neceflary conftriétion, which in- 
creafes the impetus of the fyftem without 
inducing a fpafmodic affection. When this 
diforder proceeds; as it often feems to do, 
from a Janguor and inertia of the fyftem in 
general, the Bath Waters are often effica- 
cious in reftoring this evacuation as /fimu- 
lants, though I cannot fay that I can dif- 
cover any peculiar or fpecific ftimulus of 
this kind that they poflefs. I imagine, 
likewife, that the Bath Waters prove emme- 
magogue in. another manner. This dif- 
charge, though often owing toa flaccidity 
of the veffels, is fometimes owing to a {paf- 
modic conftriction; and here I imagine 
the Bath Waters, like mufk, caftor, and 
the fetid gums, act by their antifpafmodic 
age : 

31 Ota Oak aS ama a 
In the INDicaTions to which the BATH 
WaTeRs are adapted. 

Having thus premifed a general view of 
he effects of the Bath Waters, I fhall now 
confider the Indications to which they are 

| Zi adapted, 
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ParrIv. adapted, with a fhort application to parti- 
cular diforders, and fhall fubjoin likewife 
fome obfervations on the cafes in which 
they are contraindicated, or where their 
ufe would probably be prejudicial, or at 
leaft of no fervice. 


I fhall purfue, in this application, the 
fame order which I have done i in treating 
of their effeéts, 


The Bath Waters are in getieral indi- 
cated as ftimulants, in cafes of languid 
‘motion, and this not only as merely the 
confequence of weaknefs, but in many 
other cafes where the moving power of 
the fyftern is ittert and flow. As this 
indication is the moft extenfive, I thall con- 
fider the effects of the waters ds ftimu- 
dants, and exerting this power under three 
heads: 1. Their effects on the fyftem of 
the blood veffels. 2. Their effects on the 
nervous fyftem. 3. Their effects on the ali- 
mentary canal. 


As to the firft of thefe, the Bath Wa- 
ters are indicated in cafes of permanent 
langour, fuch as arifes from, or is attended 
with, a flow circulation of the fluids. Of 
this 
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‘this kind are thofe diforders*which go Parriv. | 


under the name of cachedtic. 
The moft fimple of thefe is the Chlo- 


rofis incident to women, which feems to 


be owing to, or at léaft always attended © 


with, a flow motion of the vefiels. This 
diforder is indeed fometimes owing to a 
local affection of the uterus, but often to 
other caufes likewife. In that {pecies of 
it which is attended with palenefs, dimi- 
nution of ftrength, and depraved appetite, 


‘the Bath Waters are generally fuccefsful, . 


ana may bé ufed in all cafes where chaly- 
‘beate medicines are proper. 


The Bath Waters are likewife of great 
fervice in cafes where this inertia of the 
veffels has increafed to fuch a degree as 
to produce obftructions of the vifcera. 
Thefe appear to be frequently owing to 
this origin, efpecially in the female fex 
in general, and often happen in confe- 
quence of neglect of the former complaint. 
The parts generally affected in this way 
are, the liver and mefenteric glands, and 
fometimes the fpleen. 

In all thefe, if ufed before the inflam- 
matory difpofition takes place; they are 

eee: gene- 
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- tremely efficacious, by their itimulus — 
exciting the exhalent veflels to contrac-— 
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generally of great fervice when cautioufly 
managed, gently ftimulating and exciting 
the veffels into ation, which contributes 
to remove the obftruction, and taking off 
that inertia from the fyftem in general 
which is fo frequently attendant on, and 
fo much contributes to increafe, the com- 
plaint. The Bath Waters are likewife 
indicated in cafes, where, in confequence 
of the above-mentioned inertia, a ftagna- 
tion of the fluids in particular parts has 
taken place, as in cedematous complaints, 
owing to this caufe, fuch are frequently 
called low, weak, phlegmatic cafes. Of 
this kind are thofe cedematous {wellings 
of the legs, and fometimes of the body, 
which we often fee fucceeding intermit- 
tent, and fometimes continued fevers, in. 
which the Bath Waters are of fignal 
fervice. The like fymptom often takes 
place after a fit of the gout, for the relief 
of which the Bath Waters are the beft 
remedy. In thefe, if tried before the 
difeafe is too far advanced, they are ex- 


: 


tion, increafing the action of the abfor-- 


-bents, and encouraging the fluids to pafs” 
off 
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‘off by the proper fecretions. I fhall now. Parriv: 
proceed to {peak of their effects in this 
way on the nervous fyftem. 


As the Bath Waters are found fervice- 
able in exciting the motion of the veffels 
when languid, they likewife are efficaci- 
ous in inertia of the nervous fyftem. 
Paralytic diforders are of this kind, in 
which the Bath Waters, as ftimulants, 
have been found of the greateft fervice, 
and, if judicioufly managed, may be ex- 
hibited fafely in moft of the kinds of 
this complaint. They are peculiarly fer- 
vicable (when drank) in thofe cafes where 
the affection arifes from diforders of the 
bowels, as in thofe arifing from the bi- 
lious cholic, and thofe which proceed 
from fumes of metallic fubftances, as 
arfenic, copper, antimony, lead, and 
mercury, where their effect feems to pro- 
ceed from the action of thefe fubftances 
on thofe vifcera. ‘They are likewife indi- 
cated in thofe paralytic complaints which 
follow fits of the gout and rheumatifm. 


The waters are likewife of great fervice 

in thofe paralytic complaints which occur 
in weak habits, fuch as were formerly 
3 called 
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PartIv. called nervous, and often occur, in confe4 
quence of low and watery diet, damp 
fituations, new built houfes, and which 
often happen among thofe whofe bufinets 
obliges them to remain in water, or moift 
places for a long time together, as wafher- 
women, fifhermen, &e. ¢ 


Such are the kinds of paralytic com- 
plaints, in which the Bath Waters, taken 
inwardly, feem chiefly indicated; but 
they are, undoubtedly, of great fervice 
in many more; and I am well fatisfied, 
that in almoft every kind of palfy what-. 
ever, when judicioufly managed, that they 
may be employed with advantage. _ 


Connected with paralytic diforders are 
the apoplexy, lethargy, and other dif- 
orders of a like kind, in which likewilfe 
efor waters are often of efpecial fervice. 


The apoplexy has been divided by wri- 
ters into the fanguineous and ferous; and 
ftimulant medicines have been thought 4 
proper in the latter only. believe there 
is a foundation for a diftinétion of this kind, 
yet I am well affured that the Bath Waters 
are of great fervice in both thefe, in the ~ 
latter immediately, and in the former after 

due 
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due evacuations; and I make no doubt paarty. 
that thefe waters, though very likely to 

bring on this diforder in a plethoric habit, 

if improperly ufed, may neverthelefs be of 

the greateft fervice in preventing their ac- 

cefs, if judicioufly managed, and this not 

only in the ferous apoplexy, but in the 
fanguineous kind alfo, and I think I have 


{een figns of their approach obviated by the 
ufe of therm, 


I thall next {peak of the efficacy of the 
Bath Waters as ftimulants, in diforders of 
the alimentary canal. 


The Bath Waters are of the utmoft 
efficacy in all diforders that depend on the 
inertia of the organs of digeftion.. This is 
the fource of many complaints, fuch as 
are generally called of the ftomach, and 
acefcency proceeding from the fame caufe, 
and the food’s making too long a ftay in the 
bady. 


In thefe complaints the Bath Waters 
are generally of great fervice, efpecially of 
of that kind which is produced by hard 
drinking, in which cafe the Bath Waters 
often exert a peculiar effea, exciting the 

Z 4 ftomach 
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Paativ, ftomach and bowels to perform their fune- 
tions, when the ftrongett ftimulus of other 
kinds had been ufed without effect. They 
likewife eminently relieve the coftivenefs, 
which {0 often attends a bad digeftion, by 
reftoring and exciting 1 the periftaltic motion 
of the bowels to propel the food, and thus 
prove evacuants by means of their ftimulus. 
I thall {peak more of their action on the 
ftomach when I {peak of their aftringent 
and anti{pafmodic qualities. 


There is likewife another kind of Inia 
guOr,, OF inertia, in which the Bath Wa- 
ters are of great fervice, which may be 
referred to this head; I mean the Gout. 
The nature of this diforder has been hi- 
therto very imperfectly explained ; but {0 
much is certain, that it is peculiarly con- 
nected with the ftomach, a certain ftrength 
and tone of which is neceflary to produce 
the gout in its proper fituation, the extre- 
mities. ‘The Bath Waters are found, by 
experience, to be the beft and fafelt me- 
dicines for this purpofe yet known; their 
timulus on the ftomach being immediate 
and peculiar, reftoring to it fuch a degree 
of tone as enables it to fend the gout into 

its 
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its proper place. On this account the Bath Pasr IV. 
Waters are of the greateft fervice in erratic 

gouty complaints, efpecially thofe wherein 

the gout attacks the noble parts, from an 

inertia of this organ, produced by excels 

in drinking fermented liquors, and exceed, 

in this refpect, any medicine hitherto 
known. 


I fhall next {peak of the cafes where- 
in the Bath Waters are indicated as a/frin- 
gents. 


They are indicated in this ater in! 
| debility and laxity of the moving fibres, as 
in the rickets, in which cafe they have 
been often of great | fervice. They are like- 
wife indicated in the weaknefs which often 
fucceeds large evacuations either of blood, 
ftool, or perfpiration, either artifically pro- 
duced, or owing to nature. This often 
takes place after feverith diforders, wherein 
Jarge evacuations, though neceflary at the 
time, yet in their confequences are preju- 
dicial, in exhaufting the vital powers. In 
reftoring thefe the Bath Waters are very 
fuccefsful, and often prevent dropfical com- 
‘plaints, which fo often occur in fuch cir- 
‘cumftances. © 


~ 


They | 
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They are likewife equally efficacious in 


fuch circumftances, when occurring in con- 


fequence of weaknefs brought on by large 


evacuations, whether of blood or Sake 
tion, in lying-in women, 


The Bath Waters are likewife indicated 
as aftringents in increafed evacuations de- 
pending on laxity of the folids, or debility, 
and. confequent irritability of the moving 
fibres. Of this kind are frequently the 
alvine evacuations, where a diarrhcea con- 
tinues merely, as it feems, from an inability 
in the inteftines, owing to laxity, to. retain 


the food a fufficient time in the body. 


This often takes place after large evacua- 
tions of any kind, but principally after vio- 
lent alvine evacuations, either natural, or 

rocured by medicine. In thefe complaints, 
when unattended with fever, the Bath 
Waters are of the utmott fervice, and have 
often reftrained fluxes of this kind, when 
the common a{tringents have been ufed — 
without fuccefs, 


They are likewife of great fervice in ha- 
bitual laxities not owing to thefe caufes, . 
bat merely produced by a lax, and, pofli- 


; bly, on that account irritable, fyftem of the 


n= 
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inteftines. In thefe cafes the Bath Waters, Parz Iv. 
by their aftringent quality, take off the 
flaccidity, and enable the inteftines to re- 

tain the food, and, by reftoring their tone, 

take off the irritability which produces the 
difpofition to frequent evacuations, and thus 

prove antifpafmadic, by means of their 
aftringent quality. 


The Bath Waters have been likewife of 
great fervice in reftraining evacuations by 
the urinary paffages, as well as ftool. They 
have been found efficacious in the diabetes, 
when all other medicines had failed, even 
the ftrongeft aftringents. 


They have been no lef efficacious in re= 
{training that difpofition to perfpiration, 
which fometimes attends people of a lax 
and irritable habit, and is very weakening, 
though unaccompanied with a he@ic fever. 


Bath Waters are likewife efficacious by 
this quality, in reftraining the fluor albus, 
and have often cured this obftinate diforder 
in the moft unpromifing circum{tances. 
They generally fucceed beft when the con- 

- ftitution will bear their {timulant as well as 
aftringent qualities. | 3 
, From 
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From analogy we may conclude, that 
they are likely to be of fervice in involun-~ 
tary feminal evacuations. 


Another quality which the Bath Waters 
poflefS, of great confequence, is their diuretic 
oné. The free paflage of the waters, by 
this excretion, has been generally efteemed 
a happy prefage of their effects in moft 
complaints. But I am well aflured that 
they are peculiarly adapted to fome cafes 
by this quality. : 


Their diuretic power renders them efpe- 
cially ferviceable in diforders of the dropfi- 
cal kind, which are frequently relieved by 
it, notwithftanding the apparent impro- 
priety of ufing a medicine that contains fo 
large a proportion of watery fluid. 


In anafarcous cafes, when recent, and, 
a good degree of ftreneth remains, they are 
generally fuccefsful, and prove the moft 
effeGual evacuators of the water, at the 
fame time as, by their aftringent quality, 
ihey contribute very much to guard again{t 
a return of the diforder; nay, inftances are 
not wanting where Bath Waters have been 
found fuccefsful in the moft advanced ftages 
of 
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of this complaint, when large quantities paarty, 
were ufed; and I am almoft inclined to be- 

lieve, both from theory and the hiftory of 
difeafes, that they were more efficacious 
formerly, when drank in large quantities, 

than they are at prefent, fince cuftom has 
diminifhed the quantity in which they are 

taken *. ao 


They have been found peculiarly fuc« 
cefsful in thofe dropfical complaints which 
_arife from a fuppreffion of fome of the 
natural evacuations. Of this kind are 
thofe which happen from a check of per- 
{piration, which are frequent among thofe 
who have changed their refidence from a 
hot to a cold climate, and fuch are ge- 
nerally relieved by the ufe of Bath Wa- 
ters. Another cafe of this kind is, when 
a dropfical complaint comes on in con- 
fequence of the ftoppage.of the menftrual 


: 


* The numerous cures, by the Bath Waters, of dropfical 
diforders, even in their lait flage, induces me ftrongly to 
think, with Dr. Heberden, that Phyficians are in the wrong 
to reitrain the drinking largely of diuretic liquors, and that 
the thirft, which attends thefe diforders, ought to be confi- 
dered, as in fevers, an indication of nature towards their cure, 
It is obferved of feveral diuretic fubftances, parucularly nitre 
and cantharides, that they are molt efficacious as diuretics, 

when diluted with a large portion of water, 
evacua- 
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PartIV, evacuation, and in this too they have ‘beer 
found very efficacious. 


They are likewife of great fervice in 
the fame complaints, arifing from an op- 
pofite caufe, fuch as an increafed evacua- 
tion, as by blood, ftool, or perfpiration, 
and in thofe which fomietimes fucceed fe- 
vers, (efpecially of the intermittent kind) 
and immoderate difcharges after delivery, 
or lofs of ftrength, by too great difcharge 
by perfpiration or purging at thefe times. 


I am likewife inclined to attribute their 
effects, in fome cutaneous diforders, to this 
quality. They have been long famous for 
their effets in leprous complaints, in 
which diuretics, as hath been obferved by 
_Dr.. Mead, are of great fervice, and on this | 
quality depends the effect of tin@ture of 
cantharides, which is often faccefsfully 
given in this difeafe. Their diaphoretic, 

erih perhaps, antileptic qualities, may 
have fome effect here, but I imagine the © 
diuretic quality is the moft material. 
Thefe waters are likewife often fuccefsfully © 
adminiftred in {crophulous complaints, and 
it is not, in my opinion, improbable, 1 that | 
their fuccefs in that diforder may be ow- — 
ing 


to the PurPoses of MepiCcine. 45i 
ing to their diuretic quality. Ifacrimony paaz i¥, 
ef the fluids be, in any cafe, the caufe of 
diforder, it feems as likely to be prefent 
heré asin any; if fo, the action of the 
Bath. Water, in curing this diforder, is 
moft properly attributed to this quality, 
fince, by it, they révacuate the acrimonious 
pariicles, which, in general, adhere to 
the ferofity which is paffed off by urine. 
Perhaps they may act alfo by their bulk 
as diluents, abating, by this means, the 
ftimulus of the acrimony, and, by their 
quick paffage, wafhing out the acrimonious 
particles from the lymphatic glands, and 
evacuating them by the urinary fecretions. 


What makes this account of their mode 
of operation more probable is, that even 
commen water, largely drank, has been 
of great fervice in this diforder, which 
could only be owing to its effect in wafh- 
ing out the lymphatic fyftem. But the 
Bath Waters are found more efficacious, 
probably, in fome meéafure, as they até 
fooner evacuated, from their peculiar di- 
uretic quality. They are likewife of great 
fervice in fome of thofe diforders which 
are commonly called {corbutic, and are 

attended 
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Parriv, attehded with fome figns of putrefcency; 


fuch as flaccid gums, fubject to hemor- 
thage, loofe teeth, &c. ‘In all probabi- 
lity their diuretic quality is of great ufe 


here, fince, by that, they evacuate the 


{aline putrefcent part of the blood, and 
hence diuretics in general are found to be 
antifcorbutic. 


Probably to this quality likewife; may 
be, in part, referred; theif good effects in 
obftructions of the liver. ‘The ufe of diu- 
retics in thefe diforders is well known, but 
this effect in general is very difficult to be 
accomplifhed, as the urine is moft com- 


monly fecreted in {mall quantity, dnd a — 


confiderable degree. of languor and infenfi- 


bility is generally fpread over the fyftem 


which is difficult to overcome. In thefe 


cafes the Bath Waters, if triéd in the be= — 
ginning of the diforder, before any in- — 
flammation or confirmed obftruétion has 


taken place, are generally fuccefsful, prov- 


ing the beft diuretics, and by that means © 
evacuating the faline parts of the blood, — 


grown acrimonious by long retention, and; 


by being mixed with the bile, regunginated @ % 
into the courfe of circulation. They like=— 
wife 


2a et oti 
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wifé wath out their lymphatic fyftem of Pagriv. 
the liver as diluents; and; as ftimulants, 
take off that inertia fo common in bilious 
complaints. They are likewife of great 
fervice, by this quality, in fome gravelly 
complaints. In thofe diforders of this kind, 
where the fand is of the red fort, and, 
though generated often in great quantity, 
does not feem difpofed to concrete, thefé 
waters, by their diuretic quality, which 
they exert without any inflammatory fti- 
mulus on the urinary organs, prove of great 
fervice, efpecially if ufed in the intervals of 
the paroxy{ms. 


In thefe cafes they dre often of infinite 
fervice in difcharging the gravelly concre- 
tions from the kidneys and bladder in large 
quantity, and with more fafety than any 
other diuretic. 


The Bath Waters feem likewife, in many 
cafes, indicated, on account of their dia~ _ 
phoretic quality. Probably their great ef- 
fet in ftopping, or moderating habitual | 
laxities of the bowels, may be owing as 
much to the reftoring the determination of 
the fluids to the furface, as to their aftrin-. 
gency; and, in all probability, the fame 

Aa | quality 
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ParrlV. quality is of great fervice in the cure of 
thofe {pontaneous vomitings of the food 
which we fee fo much relieved by thefe 
waters. ‘Their diaphoretic quality is, un- 
doubtedly, of great confequence in this 
cafe, from the great confent between the 
ftomach and bowels and the furface of the 
body. It is generally obferved in thefe 
cafes, that the {kin is dry and parched, and 
that the reftoration of perfpiration is the 
beft fign of recovery. Sydenham found, 
that in violent retchings all medicines were 
in vain until a degree of perfpiration could 
be procured; and it 1s probably owing to 
the diaphoretic property that ipecacuanha 
proves fo ferviceable in the diarrhoea and 
dyfentery. Probably, therefore, it is on 
account of this quality that the Bath Wa- 
ters are fo ferviceable in habitual evacua- 
tions of this kind, unattended with fever. 


It isnot improbable, that the good effects 
of the Bath Waters in the diabetes, may 
be in part owing to their changing the 
tendency of the fluids from the urinary 
to the perfpiratory fecretions. ‘The Bath | 
Waters, likewife, have been found a power-_ 
fal temedy for at kind of dropfy which 


often ° 
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often happens to thofe who changed fud- ParrlV, 
denly a hot for a cold climate, and is, with 
great probability, attributed to the check 
given to perfpiration by that means. In 
hot climates Nature feems to have acquired 
a habit of pafling off a great part of the 
excrementitious fluid by means of the fkin; 
and when this paflage is obftructed, as in 
this cafe it is, in a great meafure, by cold, ~ 
which here conftringes the pores more 
than in the cafe of thofe who have been 
accuftomed to the climate, on account. of 
their greater fenfibility to it, they do not 
eafily pafs entirely off by the other paflages, 
and, by being thus confined in the body, 
caufe dropfy. A drynefs of the fkin, and © 
defect of perfpiration, is a general fymp- 
tom of dropfy, and it has been long ob- 
ferved, that the reftoration of perfpiration 
was a great flep towards acure. This the 
Bath Waters, if tried before the diforder 
is too far advanced, accomplifh very fuc- | 
cefsfully, and prove the moft effectual cure — 
for the dropfy by thefe means. They are, 
probably, ferviceable in all dropfies by this 
quality, but feem more particularly adapted 
{as diaphoretics) to that kind juft men- 
Aa 2 tioned, 
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ParriIy, tioned, which feems more evidently to a~ 
rife from an obftruction of perfpiration. 


They are likewife found of great fervice 
in thofe cutaneous eruptions which often 
come on after a fudden check given to 
perfpiration, and which generally affect” 
the face, and are frequently produced 
by a draught of fome cold liquor taken 
during acopious perfpiration. This is moft 
probably owing to the perfpirable matter 
accumulated in the glands, and by the 
fudden conftriction induced retained there, 
and by its ftagnation growing acrimonious, 
and irritating the parts furrounding. 


The face in this diforder is principally 
affected, probably from the large perfpi- 
ration that generally is produced from it, 
and likewife as it is fubje@, being un- 
covered, to frequent interruptions of this 
evacuation by cold. 


In thefe cafes the Bath Water proves _ 
the fafeft and moft effectual cure, fince 
they, by reftoring the perfpiration, pro- 
cure an exit for the acrimonious matter; 
whereas other applications that have this 
effect produce it as aftringents, by caufing 

it 
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it to be abforbed into the veflels, where Pant Ive 
it is productive of the worft confequences, 
generally producing a diforder of the con- 
fumptive kind. 


Another complaint wherein the Bath 
Waters are, in my opinion, ftrongly in- 
dicated as diaphoretics, is the rheumatifin; 
by this I mean that kind, or at leaft that 
ftage of it, which is not attended with 
any confiderable degree of fever or in- 
flammation, 


To reftore perfpiration, or at leaft a 
certain degree of determination to the 
furface of the body, feems obvioufly an 
indication in many rheumatic cafes, fince 
the ftoppage of it is fo frequently the 
evident catrfe of the difeafe. 


Thus we fee no complaint fo frequently . 
induced as this, by damp bedding, fudden 
expofure to cold, blafts of air on any par- 
ticular part of the body, &c. and it 1S 
found by experience that diaphoretic me- 
dicines give the moft effectual relief, and . 
hence is derived the efficacy of Dover's 
powder*, and the antimonial preparations, 


* Vide Sydenham, p. 272. 
Aoa' gut Towards 
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Partly, Towards the decline of the inflammatory 
diathefis the Bath Waters generally are 
very fuccefsful, both in alleviating the pain, 
by promoting a diaphorefis, and by their 
ftren gthenin g qualities preventing that weak- 
nefs which is fo apt to remain on the part 
after an attack of this diforder, They are 
likewife very ufeful in reftorin g the ftrength, 
and thereby enabling the patient to make 
nfe of his limbs, which is found to be the 
beft preventer of that rigidity which is fo apt 
to follow fits of this complaint, and arifes 
from the difufe of the limbs, owing to the 
difficulty of moving them, 


I thall now fpeak a few words concern- 
ing the efficacy of the Bath Waters, as 
given with this intention in the Gout. I 
have before {poken of their power in 
throwing the gout from the vital parts up- 
on the extremities, when I treated of them 
as ftimulants, and I believe their effects 
in allaying the pain, and carrying off the 
paroxy{m, as diaphoretics, are not lef re~ 
markable. They fecond, in this ref{pect, in 
an admirable manner, the intention of na- 
ture, promoting, in a mild and eafy, but 
effectual manner, that gentle. diaphorefis 

mentioned 
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mentioned by Sydenham as the moft fa- Paarly. 
vourable method of the paroxyfms going 

off, and do not, like other evacuants, 
weaken the body at the fame time, but, on 

the contrary, ftrengthen greatly the vital 
powers, 


Their effect in this way is very great, in 
siving a full and compleat termination to 
the paroxyfm, and by that means render- 
ing the intervals more compleat, and the 
limbs, in confequence, lefs liable to become 
rigid, than could be attained by the appli- 
_ cation of any other medicine. 


I thall now confider the Bath Waters 
relative to their antifpafmodic quality. 


This property they undoubtedly poffefs 
in a confiderable degree, though their ufe 
feems more adapted to thofe cafes which 
proceed from affections of the vifcera, than 
where the nervous fyftem in general, and 
fenforium commune are primarily affected, 


Thus thefe waters are of the greateft 
fervice in hyfteric and hypochondriac com- 
plaints, arifing from a weak ftomach and 
digeftion, and thus prove in their con~- 

Aa 4 fequence 


/ he 
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ParrIV. fequence antifpafmodic; but they are 
likewife in many cafes directly fo. 


They afford a very immediate relief’ in 
the hyfteric colic, which _ is generally 
attended with {pafmodic affections, and 
have given the moft immediate eafe in 
bilious vomitings, which are often of the 


{patmodic kind. 


But their moft Pimareaie effect in this 
_way is in the colic of Poiétiers*, com- 
monly called the dry belly-ach. This dif- 
order is always attended with a fpafmodic 
conftri@ion of the bowels, which are 
the feat of this diforder. In removing 
this, the Bath Waters have been much 
more efficacious than any other remedy, 
and have often obtained a paffage through 
the body, when the ftrongeft purgatives, 
even when mixed with “arieidoadtienhiea) 
had been tried without fuccefs+. This 
diforder, from whatever caufe. it arifes, 


* For a confirmation of the good efte¢ts of Bath Waters 
in this complaint, vide Medical Tranfaétions, vol. ii. p. 
8i—89. Dr, Warren’s paper on the Colica Picea wie 

+ The conftriction of the bowels in this diforder is not 
owing, as fome have thought, to a paralytic affection induced 
on them, but to a fpafmodic conftri@tion, which is proved by 
the relief of this fymptom by opiates. 


‘feems 
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fzems particularly fuited to thefe waters; ParriV, 
which, if taken before it be too far ad- 
vanced, prove an almoft certain cure*. [ 
am likewife inclined to attribute their ef- 
fects in icterical complaints very much to 
this quality of them. A jaundice is fre- 
quently owing to a fpafmodic conftriction 
of the biliary ducts, by which the bile is 
prevented from paffing into the inteftines, 
and regurgitated into the blood. In thefe 
cafes the Bath Waters often give almoft 
immediate relief, relaxing the fpafm, and 
opening a paflage for the bile, by its pro- 
per exit, and thus curing the diforder. 
They are likewife of the greateft ufe where 
the gall ducts are obftructed by biliary 
concretions. In this cafe, the duct, though 
capable of confiderable dilatation, is fre- 
quently {pafmodically contracted by the 
irritation of the biliary calculus, which is 
detained in its paflage by that means, and 
occafions exquifite pain in procuring a 
paflage. For thefe the Bath Waters are 
of the greateft fervice ; and I believe more 
gall {tones have been obferved to be voided 
during a courfe of the Bath Waters, than 


. eeawcer abfolunt falphure devites, Thermz omni 
miedicamine preftantiores. Tronchin de Colica Pitonum. 


any 
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Panrl¥. any other known medicine. A folvent 
of gall ftones in the body has been gene- 
rally, and, I believe, with reafon, looked 
on as impracticable, fince they lie fo much 
out of the reach of- medicine, as Dr. He- 
berden has properly obferved*, and on this 
account the experiments made on thefe 
fubftances, out of the body, have been 
juftly regarded as frivolous and unfatisfac- 
tory. | 


I imagine that.an ingenious and learned 
writer confidered the Bath Waters in this 
light, when he reprefented them as ufelefs 
in this complaint. For with refpect to 
their efficacy in removing the fymptoms, 
there can be fcarce more doubt with any 
perfon who has had an opportunity of 
obferving their effects, than of the Peruvian 
bark, in removing an intermittent fever. 
They powerfully promote the paflage for 
the bile into the iteftines, relaxing the 
duct by their antifpafmodic quality, and, 
by their gently ftimulating one, promoting 
the reforbtion and excretion of the bile, 
and by wafhing out the lymphatic fyftem 


* Vide Medical Tranfactions, vol. ii, on Difeafes of the 


‘Liver. 
} they 
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they remove obftrudtions of the liver, and Pagriv.. 
thereby prevent many of the ill confe- 
quences that arife from thence, fuch as 
{cirrhus, inflammations*, &c. 


One great advantage which attends the 
ufe of the Bath Waters in this complaint 
is, that they may be ufed in general with 
great freedom through the courfe of it, 
provided no fcirrhus, or actual inflamma- 
tion of the part, has taken place, fince there 
is otherwife no danger to be apprehended 
from their ftimulus. Dr. Heberden has 
obferved, that the pulfe is very often fcarce 
quickened by the moft violent pain excited 
by the difficulty of pafiing a biliary con- 
cretion, and in general the pulfe is below 
the ftandard, and of courfe their ftimulant 
quality is rather beneficial than injurious. 


Hyfteric diforders, and menftrual ob- 
firutions, likewife, are frequently owing 
to fpafmodic confiriction of the uterine 
veffels. In relieving this complaint, when 
proceeding from this caufe, the Bath Wa- 


* Magna enim copia potate he aque (medicate {cilicet) 
venis bibulis inteftinorum reforbte cito integris fuis viribus, 
pro magna parte, in venam portarum veniunt, & fic per 
amnia hepatis loca diftribute folvunt impacta, & vafa ob- 
{tructa referant. VAN SWIETEN, Vol. iii. p. 346. 


ters 
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Partly, ters are of efpecial feryice as antifpafmodics, 


_ and are very frequently fuccefsful where 
they proceed from an increafed irritability 
of the nervous fyftem, 


On this account they are often of great 
fervice in thofe obftructions which occur at 


an early period of life, and in hyfteric con- 


ftitutions. Sydenham * advifes them as the 


‘Jaft refort in this diforder. 


In thefe cafes, then, the Bath Waters 
prove emmenagogue, in confequence of 
their antifcorbutic quality. 


The Bath Waters, I imagine, are alfo 
often of the utmoft fetvice in the gout, by 
means of this property. When this com- 
plaint attacks the ftomach, it frequently ap- 
pears in form of a {pafmodic affection, In 


this cafe nothing is more efficacious in 


throwing it back into its proper fituation 
than the Bath Waters. Their ation in 
this cafe is too fudden to be attributed to 
any other mode of acting than their effect 
on the nerves of the {tomach, and that this 
effect is produced in confequence of their 
antifpafmodic quality, appears probable, 


* Poa: Diff, Epiftol, 


from 
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from the great effect of antifpafmodic me= ParrlV. 
dicines, particularly mufk, in fimilar cits 
cumftances. 

The laft quality of the Bath Waters, of 
which I fhall fpeak, is that of being anéi- 
feptic. This quality they do not appear to 
me to poflefs in a degree fufficient to make 
them particularly indicated on that account; 
neyerthelefs, I cannot help thinking, that 
it may in fome cafes contribute to the cure 
of fome diforders, in which thefe waters 
are found by experience to be ferviceable. 


Thus it does not feem improbable, that 
the efficacy of thefe waters in cutaneous 
eruptions, which are frequently attendant 
on, and often produced by, a fcorbutic 
habit of body, may be owing, in fome de- 
gree, to the antifeptic power of the water 
correcting the putrid tendency of the hu- 
mours of the body. ‘This appears to be. 
the cafe alfo in their effects on the body 
in cachectic complaints, which are fre- 
quently attended with this difpofition, the 
change of which is no {mall ftep towards 
the cure of the diforders. The like ap- 
pears to take place in many other weak 
and debilitated cafes, which thefe waters 
fo eminently relieve. Cree 
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CIRCUMSTANCES 7 which the BATH 
WATERS are contraindicated. 


_ Having thus fpoken briefly of the gene- 
ral circumftances in which thefe waters 
are indicated; I fhall now fubjoin a few 
obfervations on thofe cafes in which they 
are contraindicated ; and firft of them as 
ftimulants, as being that quality of them 
which is the moft obvious and remarkable. 


As thefe waters were indicated, in cafes 
where the motion of the fyftem was lan- | 
guid, it follows in general, that where this 
is preternaturally increafed, that they muft 
be improper. Thus they are, in general, 
improper in all difeafes, owing to, or at- — 
tended with, an increafed impetus of the 
fluids, and in every circumftance where Hits 
difpofition prevails. ; 


This is plainly fhewn in their effects, 
when imprudently taken, during a cold 
or feverifh complaint, the fymptoms of 
which they are found greatly to aggravate. 
In general it may be laid down, that where 
the pulfe and heat, the laft efpecially, 
exceed the common ftandard in health 
in any confiderable degree, there the ufe 


of 
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of the waters is improper. They are Paarly, 
likewife injurious in cafes, where, although 

noe inflammatory complaint is actually pre- 

fent, yet fuch a difpofition exifts in the 
fyftem, as is the cafe in phthifical com- 

plaints of the pulmonary kind, wherein 

the ufe of thefe waters is particularly dan- 

gerous. 


They are likewife forbidden in cafes 
where the motion of the fyftem is partially 
too ftrong, as in all topical inflammations, 
wounds, recent gangrenes, &c. which are 
greatly increafed by their ufe. This holds 
true of cancers particularly. The gout, 
indeed, is an exception to this, becaufe in- 
flammation is the only falutary form in 
which it appears, and the Bath Waters, by 
increafing this only, encourage it to go off. 
in the manner intended by Nature. 


They are moreover improper in all 
cafes, where, although no inflammation 
or inflammatory difpofition prevails, yet 
where the exciting the motion of the fyf- 
tem would be attended with hazard, as 
is the cafe in hemorrhagy*, in which they 


* This holds true of the venereal difeafe alfo. 
, are 
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Partly, afé very dangerous, and which they aré 
found to excite very powerfully. They 
are likewife, for the fame reafon; to be 
avoided in plethoric habits, wherein all 
the veffels are diftended with a large quan- 
tity of blood, and its return to the heart 
obftructed in fome degree, or rendered 
more difficult by the preffure of the fat 
on the venous fyftem. The Bath Waters, 
when ufed imprudently in cafes of this 
kind, without fome previous evacuation, 
by increafing the impetus of the fluids, 
caufe ruptures of the blood veffels, in the 
head efpecially, and caufe, in confequence, 
lethargy and apoplexy. 


They are likewife very dangerous on 
this account, to thofe who have a dif- 
pofition to maniacal diforders, proceed- 
ing from, or attended with, inflamma- 
tion of the brain, or its membranes. 
The ftimulus of the Bath Waters, as well 
as {pirituous liquors, feems to be particu- 
Jarly exerted on the fenforium commune, 
as is-evident from the fimilar effects of 
both, fuch as vertigo and giddinefs, and if 
Jargely taken, a degree of intoxication. As 
the ufe of {pirituous liquors is particularly 

hazarde 
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hazardous in this complaint, it is reafona- ParrlV. 
ble to fuppofe that the Bath Waters muft, 
in fuch cafes, be improper or dangerous. 


- For the fame reafon the ufe of the Bath 
Waters is forbidden in confirmed obftruc- 
tions of the abdominal vifcera. When we 
are certain that any fuch actually exift, this 
caution is, undoubtedly, proper, as in the 
cafe of {cirrhus, in which cafe ftimulants 
of all kinds are highly injurious, and tend 
rather to fix than remove the obftrudtion. 
But I am inclined to think, as well from 
obfervation as theory, that this caution is 
too much attended to, ‘and that the Bath 
Waters, as well as the Bark *, have got a 
chara¢ter which they do not deferve. This 
prejudice feems tolerably well got over, 
with refpect to the bark, which is now 
found to be the beft method of preventing 
the obftruction it was formerly thought 
to promote; and, I hope, that thefame 
_ will be the cafe with thefe waters, which, 
I am well fatisfied, may be given with 
greater fafety, and more efficacy, in be- 
ginning obftructions, fuch as we commonly 
fee in cachectic cafes, than the gum 


* Vide Cleghorn’s Difeafes of Minorca, p. 202. 
B pills, 
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PartIV. pills, foap, aloes, &c. which are generally 
given, and there are few fo unexperienced, 
as not to know how often without fuccefs. 

I am greatly inclined to fufpec, ‘that ) 
much time is often wafted in attempting 
to remove obftructions of this fort, the’ 
very exiftence of which is-very often only 
imaginary, by means of this kind, previous - 
to beginning a courfe of thefe waters, when © 
the principal and beft remedy has been- 
witheld, under a notion of its dangerous 
confequence. 


Indeed, I canngt think that the Bath 
Waters, in thefe cafes, would be more 
dangerous than the fetid gums, aloes, &c. 
hots heating qualities are well known, . 
and are not, at the fame time, corrected by | 
fo great a diuretic quality as prevails in 
the Bath Waters, which is obferved to be 
the moft falutary evacuation in diforders of 
the glandular kind. | | 


| -I am well fatished, both from reafon | 

and experience, that the Bath Waters. 
may, with more fafety and greater efficacy, 
be exhibited.in thefe complaints than 
miercurial preparations, which are fo fre- 
quently given, and which are well’known 
, : to 
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to be fo prejudicial in {cirrhous and can= parr ty, 
cerous complaints; (which always -owe 

their rife to glandular obftructions) and 

in which their ufe is now very properly 

laid afide. The Bath Waters are alfo 
contraindicated in cafes where the folids 

are very tender and friable, rupture proxi- 

mz, as it is called, and the fluids very thin 

and. acrid, which fometimes takes place 

ina high degree of the fcurvy. 


In thefe cafes all medicines that fuddenly 
increafe the motion and impetus of the , 
fluids in general are prejudicial. We do 
indeed give fome kind of {timulants with 
fuccefs in this complaint, as fome of the 
filiquofe plants, fcurvy grafs, horfe-radith, | 
but then they are of fuch a nature as only . 
to promote fome particular excretions with- 
out extending their effects over the fyftem. 


In this cafe the mifchievous effects of 
their ftimulant quality would more than 
counteract the qualities whereby they 
might be ferviceable in other refpects. | 


’* The Bath Waters likewife are fometimes 
contraindicated on account of their aftrin- 
gent quality. I knew a peifon myéelf, 
who had a coftive habit fo increafed by . 
Bba2 their 
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panriv, their ufe, as to admit of fcarce any relief 
while they were continued, and on that 
account was obliged to leave them off. 
But in general this fymptom is eafily 
relieved, by proper medicines nufed at the 
fame time with them. . 


I have likewife heard of one perfon in 
whom their diuretic quality was increafed 
to fo great a degree as to prove detrimen- 
tal; and of another who was injured in 
like manner, by their increafing the per- 
{piratory evacuation. But I am well af- 
fured that thefe inftances occur too rarely 
to form any judgment in what cafes they 
are contraindicated, merely. on account of 
their too great increafe of thefe evacuations, 
Such are the cafes in which I think the Bath 
Waterscontraindicated, or likely to prove pe- 
culiarlyinjurious. I donot pretend te recite all 
thecircumftances in which they are not likely — 
to fucceed, but I imagine this will be under- 
{tood in general by fuch not being mentioned 
among thofe in which they are indicated. — 

I fhall next fubjoin, for the ufe of the Fa- 
culty principally, a lift of the {pecies of dif- 
orders, according to Dr. Cullen’s Syftem, in 
which the Bath Waters are likely to fucceed. 

Saew i. 
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OG ety LEE: Parr lV. 


TABLE of DIsEASES m which the 
Batu WaTeERs are likely to be 
Serviceable. 


CLASSIS fF 
PYREXIA. 
Orpvo I.. 
PHLEGMASIA. 
Genus XXII. 
RHEUMATISMUS. 
: IDIOPATHICA. 
R heumatifmus vulgaris. Sauv. {pec. 2. 


The Bath Waters are very ferviceable 


here, both during the a and in the 
intervals *, 


ee arthriticus. Sout fp. 2. 
The Bath Waters are here of great fer- 


vice, and may in general be ufed through 
all the ftages of this complaint -f. 


* The ufe of thermal waters drank is here recommended 
by Sauvage. 


+ Sublevatur thermis fulphur eis interné fumptis. Sauvage. 


Bb 3 Arthritis 


RW iad 
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Arthritis rheumatica. Sauv. fp. 3 


The Bath Waters are of great fervice 
here. 


Lumbago rheumatica*. Sauv. fp. r. 

The Bath Waters are well fuited to the 
intervals and decline of the inflammatory 
{tage of this complaint, but are in general 
rather too heating to be ufed during ee 
paroxy{m. 


Ifchias rheumaticum. Sauv. fp. 10. 


The Bath Waters feem well adapted to 
all the ftages of this complaint. 


Ucehias De ae Sauv. fps 2 

This {pecies is well adapted to a trial of 
the Bath Waters. | 

Pleurodyne rheumatica. Sauv. {p. 3. 


This feems tolerably adapted to the Bath 
Waters. 


SyMPTOMATICA, 
Rheumatifmus feorbuticus. Sauv. {p. 3. 


I fhould think the Bath Waters more 
likely to relieve this fymptom, than the 


* Intus therme fulphuree profunt. Sauvage. 
mercurial 
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mercurial courfe advifed by Sauvage and PaarlV. 


Dr. Lind. I am confident they might 
be tried more fafely. 


Lumbago fcorbutica. Sauv. fp. 11. 
This feems of a fimilar nature with 
the foregoing, and well BPE DIS RIE to a trial 
of the Bath Waters. 
| Rheumatifinus calidus*, Sauv. fp. 5. 


This {pecies 1 is well adapted to the Bath 
Waters. 


Rheumatifmus metallicus. Sauv. {p. io. 
This fymptom is much relieved by the 
Bath Waters. 

Genus XXIf. 

OR THR I TrTh’s. 
ARTHRITIDIS VARIETATES, 

1, PRo TEMPORE ANNI. 

Arthritis hyemalis. Sauv. var. 2. 
———— effiva. Sauv. var. 4. 


In both thefe the Bath Waters are ex- 
ceedingly ufeful. 


* Sulphyreous waters taken Le oe are here advifed by 
Sauvage. 


Bb 4 2, PRO- - 


a, 
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2. PRO CAUSA REMOTA, 
Arthritis rheumatica. Sauv. fp. 3. 
The Bath Waters are likely to be of 
great ufe here. 


——— rachialgica. Sauv. var. 11. 


The Bath Waters are of great fervice 
in removing or allaying this fymptom*. 


3. VARIAT. COMPLICATA. 
Arthritis chlorotica.  Sauv. var. cf 
Bath Waters are of great fervice here. 


———— melancholica.  Sauv. var. 6. 

——— fiorbutica. Sauv. var. 7. 

In both thefe Bath Waters are likely 
to be of great fervice. 


Arthritis aftbmatica, Sauv. var. 9. 

I fhould think the Bath Waters likely 
to fucceed here. 

Genus XXXVIII. 
MENORRHAGIA. 
Zoho eR Oo eee 

Leucorrhea. Sauv. 

In cafes of this kind proceeding from 
Jaxity without any local affection, the Bath 


Waters are frequently fuccefsful. 


* Aquz thermales fulphurew fuadentur, Sauvage. 


Orpdo. 
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Orpdo V. . : PartlV, 
PROFLUVIA. 


Genus XXXIX. 
DYsENTERIA. 


2 S¥YMPTOMATICA. 


Dyfenteria feorbutica*®. Sauv. fp. 18. 


The Bath Waters feem likely to be 
of great fervice here. — 


Pon Sok ee Od 
NEUROSES. 


Orpol. 
COoMATA. 


Genus XL. 
APOPLEXIA. 


IDIOPATHICAE. 
Geass ts ENT) RuReNI Ss, 
Apoplexia pituitofa. Sauv. fp. 7. | 
Bath Waters are often of great fervice 
n removing the effects of this diforder*. 


* Sauvage advifes here the ufe of fulphureous waters. 
+ Thermal waters are recommended by Sauvage for the 


sme purpofe. 
Lethar- 
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Lethargus literatorum.) Sauv. {p. 7. 
The Bath, Waters. promife to be of 
ereat fervice here. 


Get NeUnSe ALT 
PA RA LY S ree 


| Ted) D180, P. ATH 1 Oa. 
Hemiplegia ex Apoplexia. Sauv. {p. 7 
In this the Bath Waters are often very 
ferviceable. 


Paralyfis ferofa. Sauv. fp. 12. 
The Bath Waters are here very proper. 


Henuplegia faturnina. Sauv. {p. 14. 
The Bath Waters are here of the utmoft 
fervice, 


Paralyfis metallariorum, Sauv. fp. 22. 

Tremor metallurgorum. Sauv. fp. 5. 

In both thefe, which feem to be near 
a-kin, the Bath Waters are frequently of 


great fervice. 


Hl, S.vMP TOM ‘AT I Cae 

Paralyfis rheumatica*. Sauv. fp. 3. 

The Bath Waters are of great fervice 
here. ) 


* Sauvage advifes {ulphureous waters here. 


Para- 
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Paralyfis rachialgica. Sav. fp. 2. 
The Bath Waters are of fignal ufe here, 
efpecially if proceeding from lead. 


Y 


Paraplegia rachialgwca. Sauv. fp. 5. 
st] doubt not that the Bath Waters would 
be of great fervice in this {pecies, as well 
as the foregoing. 


Paralyfis biltofa. Sauv. fp. 9. 

After proper evacuations the Bath Wa- 
ters are of great fervice in this com- 
plaint. 
 Paralyfis ferophulofa, Sauy. fp. ¢. 

——— feorbutica. Sauv. fp. 6. 

I fhould think the Bath Waters likely 


to fucceed here. 


Hemiplegia fcrophulofa. Sauv. fp. 4. 
This feems.a-kin to the foregoing, and 
proper for a trial of the Bath Waters. 


‘Orobo II. 
ADYNAMIA, 
Genus XLIII. 
DysPEPSI Ag 

[. Tpit 
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I Ipio PATHIC A, 
_ Cardialgia bradypepta.. Sauv. fp. g- 
The Bath Waters are of great fervice 
in this fpecies when owing to weaknefs, 
proceeding from fevers, living on a moift 
and cool diet, or the abufe of fermented 


liquors. When native or hereditary, the 
Bath Waters often fail. : 


Anorexia pituitofa. Sauv. fp. 2. | 

I fhould think the Bath Waters likely 4 
to be of great fervice here. — 

Vomitus pituttofus. Sauv. fp. 26. 

I fhould think this fpecies fuited ¢ to sific 
Bath Waters. ; 

. Naufea ex cacochyha, Sauv. fy. It. 

I fhould think this likely to be relieved 
by Bath Waters. 

Cardialgia flatulenta. Oauv. fp. 3 e 

Very proper for a trial of the Bath 
Water. 

Gaftrodynia flatulenta. Sauv. fp. 2. 

This is well fuited to the Bath Waters 


| likewile. 


Flatu- 
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Flatulentia acida. Sauv. fp. 1. 
nidorofa. Sauv. fp. 2. 

Both thefe are adapted to the Bath Wa- 
ters, | 


Anorexia paralytica. Sauv. fp. 1. 
When this proceeds from the inordinate 

ufe of fermented liquors, the Bath Waters 

are very proper. | 

Gaftrodynia atterens. Sauv. {p. 10. 


I fhould imagine the Bath Waters likely 
to be ferviceable. 


Il. SymMTOMATICA. 
1. A MORBO IPSIUS VENTRICULI, 
Anorexia biliofa. Sauv. fp. 6. 


This fpecies is undoubtedly fuited to 
the Bath Waters. 
Gaftrodynia biliofa. Sauv. {p. 3. 
This {pecies appears to be well fuited to 
atrial of the Bath Waters. 


2.A 


331 
Partly. 


age 
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PartIV. 2, A MORBO. ALIARUM PARTIUM 
VEL TOTIUS CORPORIS., _ 
Vomitus ab hepate obftruéto. Sauv.{p.16. 
This is very likely to be relieved by.the 


Bath Waters *. 
cd oe ae Sauv. fp. 16. 
_.I fhould imagine this fuited to. the Bath 
Waters. 
Gaftrodynia chlorotica. Sauv. fp. I 5. 
This is certainly fuited to the ufe of the 
Bath Waters. 
Anorexia arthritica. Sauv. fp. 12. 


This fymptom 1s much relieved by the 
Bath Waters. 


Genus XLIV; 


HvPocHONDRIASIS. 


Hypochondriafis melancholica. Sauv. fp. 3. 


Bath Waters may certainly. be. often. of © 
great fervice here. | 


* Sauvage advifes His ufé of thermal waters in this 
complaint, 


Hypochon- 
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Hypochondriafis pituitofa. “Sauv. {pF 4s Prariv, 
This is certainly fuited to a trial of 
Bath Waters*. — | : 


2.SYMPTOMATIC A, 


Hypochondriafis byfterica. Sauv.{p.s. 
Meaty feems adapted to the Bath Waters. 


G ENuUs XLV. 
CHLOROSTEs. 
+. VER we | 
Chlorofis virginea. Sauv. fp. 1. 
This feems-well fuited to the Bath Wa- 
ters. 
Ie SP Rise, féeur Pp Aw. o Rss; 
 Chhrofis rachtalgica.  Sauv. {p. 12. 
This feems likely to be relieved by Bath 
Waters. 
-Orodo Ill. 
Sty) Als) Ma Te 


cr OWL. a 


IN FUNCTIONIBUS NATURALIBUS. 


* Sauvage advifes the ufe of fulphureous waters. 
fis GENUS 
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| Partiv. : GreNnvsS XLVI. 
| TETANUS. 


1. IDIOPATHICA. 

Tetanus tonicus. Sauv. fp. 1. 

—_—_— emprofthonicus. Sauv. fp. 2. 

——— opifibotonicus. Sauv. 3. 

——— holotonicus. Sauv. {p. 4- 

Thefe diforders feldom appear here, 
but from the account of them I fhould 
think them likely to be relieved by the 
Bath Waters. 


Genus XLVHI. 
CoNVULSIO. 


IDIOPATHICA. 


Scelotyrbe chorea viti.  Sauv. {p. I. 


This I have feen relieved by the — 
Waters. 


Genus L. 
EPILEPSIA. 
2. SYMPTOMATICA, | 
Epilepfia cacheética. Sauv. fp. 2. 
——— flomachica. Sauv. {p. Ke 


Both thefe are proper for a Si of the 
Bath Waters. 


Epi- | 
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Epilepfia uterina. Sauv.{p.4. Partly. 
. This is alfo adapted for a trial of the 
Bath Waters, efpecially when proceeding 


from a’ retention of the menftrual evacu- 
ation, ‘ 


Genus LI. 


ASTHMA. 


te TpioPaATHLC-. 
Afthma bumidum, Sauv. fp. 1. 
The Bath Waters are often of great 
ufe in the intervals of the paroxy{ins in 
preventing their return*, 


Afthma flomachicum. Sauv. fp. 8. 


This is near a-kin to the foregoing, 
and likely to be baaned by the Bath Wa- 


ters. 


Afihma hypochondriacum, Sauv. {p. 4. 
This feems likely to be relieved by Bath 
Waters}. 


* The Bath Waters are efpecially mentioned by Mr. 
Sauvage as fometimes of fervice in the intervals of this dif- 
order. 7 

t Thermal waters are advifed here by Sauvage. — 


Cc 2, Sy mp- 
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2, SYMPTOMATICE. 
Ajfthma arthriticum. Sauv. fp. 5. 
Bath Waters relieve this phat often 
very remarkably *. e 


Genus LY. 
UO. Fe 10 ws 
Colica flatulenta. Sauv. {p. 1. 
—— /pafmodica. ~Sauv. {prtey. 
After due evacuations the Bath Waters 


are of great fervice in both the _above- 
mentioned diforders. | . 


Rachialgia pittonum. Sauv. Pe ee 

The Bath Waters are heré the bett 
remedy, efpecially if the diforder be con- 
nected with the jaundice. 


Rachialgia metallica. Sauv. fp. 3. 
This is very well adapted to the Bath. 
Waters, efpecially if it be owing to the 
effects of lead or mercury. 


Rachialgia arthritica. Sauv. fp. 4. 


———-— feorbutica. Sauv. fp. 6. 
In both thefe the Bath Waters are likely 


_to be very ferviceable. 


8 Sauvage advifes the ufe of hot fprings here. 
GENUS 
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Genus LVI, Partly. 
CHOLERA. 
Cholera arthritica. Sauv. {p. 10. 
In this the Bath Waters are the beft 
semedy, 
Genus LVII. 
DIARRHOEA. 


Piro Lo PA T WH T.C a, 

Diarrhea vulgaris, Sauv. fp. 2. 

This may be proper for a trial of the 
Bath Waters. 

Diarrhea ab hypercatharfi. Sauv. & 16, 

This is frequently cured by the Bath 
Waters. 

Diarrhea arthritica. Sauv. {p. 9s 

Bath Waters are the beft remedy here. 


Genus LVIII. 
DIABETES. 


. IDIOPATHIC A. 
Sano avino. Sauv. fp, 5. 
- This is often much relieved by the Bath 
Waters. 
Cc2 2. SYM P= 
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2, SYMPTOMATICA, 
Diabetes byftericus. Sauv. {fies | 
T thould think the Bath Waters likely 
to be of fervice here. 


ParTlIy. 


Diabetes arthriticus. Sauv. {p. 6. 
Bath Waters often relieve this fymptom. 
GENUS LIX. 
TH vic.7 Bb Beas 
1. IDIOPATHIC 


Hyfteria chlorotica. Sauv. fp. 2.7 


Bath Waters are extremely proper in ° 
this fpecies, efpecially when accompanied 
with a retention of the menftrual dif- 


charge*, | 
Hyfteria a menorrhagia. Sauv. dig ac 
Bath Waters muft certainly be proper 
here. : 
Hyfterta a leucorrbea. Sauv. fp. 4. 
Bath Waters are proper here. ; 


* Warm fulphureous waters afe advifed by Sauvage to be - 


drank for this complaint. 
I. SY MP- 
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I. Sy MPTOMATICA. 3 Part IV, 
Hyfteria flomachica. Sauy. {p. 7. 
The Bath Waters, Sautiguly ufed, may 
be here of great fervice. _ 
 Hyfteria emphractica. Sauv. fp. 5. 


In this the Bath Waters are eminently 
fayiceaic. 


Cn Ass Aa. SigSaiter Sivei AIT, 


he ASC Ie XT ARs 


Oor nr aicil: | | 
MARCORES. he ae 
Genus: LXVI. vs 


ATROPHIA- 

Atrophia nervofa.  Sauv. fp. 1. 

The Bath Waters, when ufed in the 
beginning of this complaint, are of great 
fervice. 

Atrophia ab alvi fluxu. Sauv. fp. 6. 

The Bath Waters,. if ufed before the 
bowels are excoriated, or much irritated, 
are of great ufe. 7 


Atrophia a leucorrhea. Sauv. {p. 4. 
_. The Bath Waters are very proper here. 
bien ORDO 
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Partly. Orpo Ii. 
INTUMESCENTI£&e 


Srecr. II. 
EXQXrAT U.0.S-z, 


Genus LXVIII. 
PNEUMATOSIS. 
Emphyfema fpontaneum. Sauv. fp. ¥« 

This is often relieved much by Bath 
Waters. 


Pueumatofis hyfterica. Sauv. fp. 3. 
The Bath Waters are likely to be fer- | 


viceable here. 
Genus LXIX. 
TYMPANITES. 
Tympanites inteflinals. Sauv. fp. t. | 
Bath Waters are of the greateft fervice | 
here*. : . | 
Tympanites enterophyfodes. Sauv. fp. 2. 


Much of the fame nature with the fore< | 
going, and probably adapted for a trial of — 
the Bath Waters. : | 


* Thermal waters are recommended by Sauvage. | 
SECT. at 
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Sheet. call. 
Aquosa, five Hy DROPES, 
Genus LXXI. 
ANASARCA. 

Phlegmatia vulgaris. Sauv. {p. 1. 

The Bath Waters are undoubtedly of the 
greateft fervice here, if ufed early in the 
complaint. 

Anafarca a fluxu. Sauv. fp. 2. 

Bath Waters are here particularly fer- 
viceable, 

Anafarca a febribus. Sauv. fp. 4: 

- This is generally much relieved by the 
Bath Waters. 

Anafarca metaftatica. Sauv. fp. 1. 

_In both the varieties of this {pecies, viz. 
the periodica and ab adiapneuftid, the Bath 
Waters are likely to be of great fervice. 

Phlegmatia a menofiafid. Sauv. fp. 5. 

Bath Waters are here'very ufeful. 


Anafarca rachialgica. Sauv. fp. 8. 
This is relieyed by the Bath Waters. 
Cc4 GENUS 
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GENUS LXXV. 
AS Ga PEs. 


i. SEROSI ABDOMINALE & 
Afcites ab oppilatione. Sauv. fp. 2. 
——— ab hepate. Sauv. fp. 3. 

——— a lene. Sauv. fp. 4. 

The Bath Waters are of infinite fervice 
in all thefe, provided the diforder be recent, 
and no actual inflammation be. prefent, or 
{cirrhus formed. 


Afcites a fanguifiuxibus. Sauv. fp. 7. 

The Bath Waters are of great fervice 
here, provided there be no danger of induc- 
ing a frefh hemorrhage. 


Ajcites febrilis. Sauv. fp. 12. 
GQ. mmm ex quartand. 


Bath Waters have been very’ ferviceable 
in cafes of this kind. 


Afcites arthriticus.. Sauv. fp. 9. 
The Bath Waters are very proper here. 


Afcites fcorbuticus. Sauv. fp. 11. 
Bath Waters are of great ufe here. 


GENUS 


\~ 
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Genus LXXIX. 
~ RacHIT IS 
Rachitis Britannica. Sauv.{p.2.  . 
Bath Waters may be ufed with great 
advantage in many Pa of disorders 
of this kind. 7 
Orvo-Illk. 
IMPETIGINES. 


Genus LXXX. 
Spe CERI OSB Maa UA. 
Scrophula vulgaris. Sauv. fp. 1. 
The Bath Waters have been found. of 


ereat fervice in this complaint, when. ufed :. 


before it be too far advanced. 
‘Genus LXXXIIl. 
Bae P MAN Tota Saris; 
Elephantiaf. s legitima., Sauv. fp. 2. 


I fhould imagine the Bath Waters likely 
to fucceed here. 


Genus LXXXIV. 
Li n.PrRria;: 
Lepra Grecorum. Sauv. fp. tf. 
——— Indica. Sauv. fp. 3. 
In both thefe the Bath Waters are ex- 
. tremely ferviceable. 
GENUS 
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ParTIV. GENU S- LXXXVII. 

IcTERUSsS. 

Aurigo rachialgica. Sauv. fps 14. 

This fymptom is certainly ptoper for 4 

trial of the Bath Waters. 

Aurigo ab obftructione. Sauv. fp. 6. 
When no inflammation or fever, or pain 


of the liver, is’prefent, the Bath hos 
are the beft remedy*. 


Aurigo accidentalis. Sauv. fp: 2. 
Bath Waters prove here the quickeft | 
remedy. : 


CoA S! 8 I Ste Be 
Locales, | 
ORDO Il. | 

Dy sci we sire pe 
Genus Cl. ! 

ConTRACTURA, 2 


I thould i imagine the Bath “Waters likely 
to be of fervice in the eo of this 
genus. . a % 


* Sauvage advifes thermal eaek 


a 


OrDO 


go the Purposes of Mrpicine: 
O.n DOI. ae 
EPISCHESES, 


Genus CVII. 
OBSTIPATIO. 
When this proceeds from weaknefs, of 


want of fenfibility i in the bowels, the Bath 


Waters give great relief. 


GEA PT ER: 


Base finifhed what I had to fay 
on the medical qualities of the Bath 
Waters, I now proceed to the fecond Chap- 
ter of this Part, which I propofe thall com- 
_ prehend my fentiments on the methods by 


which the waters may be beft managed, fo 


as to fulfil, moft fuccefsfully, the above- 
- mentioned indications in the cure of dif- 
eafes. This, which, in fome refpects, may 
be called the Pharmaceutical Part, I intend 
to purfue in the order cited at the begin- 
ning of the foregoing Chapter. The firft 
confideration that here occurs is relative 
1. To our Choice of the Waters. 
I have 
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I have before mentioned the Bath Wa- 
ters in general, as poffefling the qualities of 
ftimulant, aftringent, diuretic, diaphoretic, 
anti{fpafmodic, and antifeptic. 


That the qualities of ftimulant, aftrin- 
gent, and antifeptic, were poflefied in the 
higheft degree by the King’s Bath Water, 


thofe of antifpafmodic and diaphoretic by 


the Hot Bath, and that of diuretic (though 


of this I am not certain) by the Crofs Sa | 


Water. 


In confequence of this it appears, that 


where the ftimulant, aftringent, or anti-. ° 
feptic qualities of the waters are defired to” 


exert their effects, that there the King’s 


Bath Water muit be moft advifeable 5 


where fuch a degree of {timulus or aftrin- 
gency would be injurious or improper, and 
the diaphoretic and antifpafmodic effects 
were more peculiarly to be promoted, there 
the Hot Bath Waters would be more effi- 


cacious; and where a fill lef degree of 


ftimulus was proper, and a large quantity | 


of fluid advifeable to be taken in, and the 
urinary evacuation more particularly pro- 
moted, there the Crofs Bath might be pre- 
ferable to either of the others, 


The 
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The particular diforders for which each ParrlIV. 
water is peculiarly adapted, will be found 
under the refpective articles of their qua- 
lities, in the former Se of this part 
of the work. 


Thus, in general, all the diforders to 
which the ftimulant, aftringent, and an- 

tifeptic qualities of the waters are there 
- mentioned, as conducive to their cure, will 
be moft proper for a trial of the King’s 
Bath Water: ‘Thofe for which their 
diaphoretic and antifpafmodic qualities are 
recommended will more properly make 
ufe of the Hot Bath Water: And where 
large dilution is required, as in fome elan- 
dular cafes, and the urinary fecretion to be 
promoted, there the Crofs Bath would be 
moft advifeable. 


But. I would have it here underftood, 
that Iam far from meaning to aflert, that 
any directions of this kind {hould be indif- 
criminately obferved. Though I bel ieve the 
effects of the Bath Waterson the gene- 
rality of conftitutions to be as I ee 
defcribed them, Iam, at the famé time, 
fully fatished, that thefe effects are very 
much varied by cuftom and peculiarity of 

conftitu- 
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Paasiv. conftitution, and, probably, other caufes 
with which we are unacquainted. Ihave 
feen feveral inftances where the Hot Bath 
proved more ftimulant than the King’s, 
and J have beén informed, from good au- — 
thority, that it is not very uncommon for 
the Crofs Bath Water to prove more heat- 
ing than either of the others. 


Thefe circumftanees point out an ufefal 
maxim in practice, not to determine preci- 
pitately in many diforders, (whofe fymp- 
toms do not immediately forbid their ufe 
altogether) that the Bath Waters will be 
of no fervice, until we have given each of 
the fprings a fair trial, fince they frequently 
have their effects fo. much varied in pe- 
euliar habits and conftitutions, 


The next: quettion that occurs | in order, 
is relative to 


. The ftate in which the waters, when 
Pan poflefs their medicinal qualities in 
the greatelt degree. 


_ When we confider the nature of the fub- 
tances with which thefe waters are im- | 
pregnated, there can remain little doubs, 
with regard to the determination of this 

quettion, 
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queftion. ‘The fixible air, which perhaps Parrlv, 
is the moft important fubftance that enters 
into its compofition, is of fo fugitive a na- 
ture, as to be in a great meafure diffipated 
foon after its expofure to the atmo{phere, 
The chalybeate impregnation, likewife, 
whether from its peculiar nature and quali- 

ties, or flightnefs, is very foon deftroyed, the 
"water giving fcarce any figns of it, except 
examined foon after its rife. In all cafes, 
therefore, where the effects of the water, 
particularly the ftimulant and aftringent, 
are defired in their full extent, the wa- 
ters are, undoubtedly, in greateft per- 
fection drank at the fountain head. Many 
*cafes, however, may be fuppofed, wherein 
the ufe of the waters may be in fome re- 
- {pects advifeable, yet their ftimulant quali- 
ties may prove too violent a fhock for a 
tender frame to endure. In fuch cafes, 
by fuffering it to ftand a minute or two 
after it has been drawn, the fubftance on © 
which this quality principally depends will 
be in a great: meafure diffipated, and their 
ftimulus much abated. 


It is probable, that their good effects in 
leprous and other cutaneous diforders, do 
not 
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ParrIv, not depend fo much on the ftimulant, as 


on the diaphoretic and diuretic qualities, 


which are more permanent. In thefe cafes, 
then, it might be advifeable not to drink 
the waters at the pump, but more at leifure, 


in private, when their heat, on which their 
ftimulus in fome degree depends, was a- 


bated. By this means we might be ena-— 
bled to take them in much larger quantity. 
than we otherwife could, a circumftance of ~ 


great moment’ in thefe diforders, where 
large dilution, and as it were wafhing out 
the lymphatic fyftem, 1s of fo much confe- 

uence. Care fhould be taken, neverthe- 
lefs, that the water fhould not be faffered 


to ftand fo long as to caule any precipita- 


-tion, as this would altogether alter its na- 


ture. [n all cafes, however, where the 
Bath Waters are meant to aét as reftora- 
tives, and of confequence their ftimulus, in 
forme degree at leaft, muft be of fervice, I 
would wh ways advife them to be drank freth 
at the {pring, and to moderate their effects, 
if too powerful, rather by leflening the 
quantity, than ufing them when septived 
of fome of their ferviceable qualities. , 


The fubie& now before us naturally 
eads to another queftion, viz, How thefe 


waters | 
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waters bear tran{portation, or, in other PartlV¢ 
words, what alteration of their qualities : 
is produced by ftanding. In order to 
explain this more effectually, it will be 
neceflary. to make a {hort recapitulation of 
the phenomena that appear in thefe cir- 
cumftances. 


It appears by Experiments, that the Bath 
Water newly pumped emits a large quan- 
tity of air bubbles, which are plentifully 
evolved from every, part of it, and that this 
impregnation is fo volatile, that it can 
fearcely be carried any diftance without 
lofing, in a great degree, that f{parkling 
appearance and pungent tafte fo remarka- 
ble in it when frefh. Its chalybeate tafte 
and qualities are then much diminithed, 
and on remaining a little time expofed to 
the air entirely ceafe, 


On cooling, the faline tafte, and that of 
the hep. fulph. cum calce viva, become 
much more remarkable, and, indeed, fome 
alteration feems to take place in the laft 
mentioned impregnation, as the water then 
gives a green tinge to the vegetable blues. 
If expofed to the air it foon affumes a 
wheyith turbid appearance, and lets fall a 

1 es he light 
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Parriv. light afh-coloured precipitate; and the lat= 
ter happens in fome degree even in clofeé 
veflcls, though the change of colour is not 
fo remarkable. From THe appearances 
I am induced to believe, that the com- 
mon. opinion that the Bath Water lofes 
moft of its valuable qualities on ftanding, is 
not ill founded. 


The fixed air and chalybeate impregna- 
tions are, undoubtedly, deftroyed, and the 
hep. fulph. c. calce viva feems to undergo 
a decom pofition of its parts. A circum- 
fiance happens here that is far from being 

_ common .in waters of this kind. Moft of 
thofe that contain fixed air, along with a 
chalybeate impregnation, bear, tran{porta- 
tion very well, and, when carefully clofed 
up at the fpring, may be carried to any 
diftance, with fcarce any diminution of their 
valuable qualities. The Bath Waters, how- 
ever, which contain both thefe impregna- 
tions, and the former of them in. very, 
large proportion, although the bottles con- 
taining it be clofed up with the greateit 
accuracy, as foon as filled from the {pring, 
on their .being again opened, give very 
little marks of the chalybeate impregna.— 

tion, 


— 
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tion, and {carce any of the aérial one. 


This alteration feems remarkable, as we 
cannot fuppofe it pofflible for the fixed air 


‘to have efcaped, efpecially as we fee it re- 


tained in like circumftances in many other 
waters. - The caufe.of this, however, feems 
as-if 1t might be explained as follows: 


All the preparations by which fulphur 
is rendered mifcible with water, both 
by means of an alcali and quick lime, are, 
in fome degree, decompofed on fuch ad- 
mixture, and the latter more eafily than 
the former. As we have the utmoft reafon 
to believe that the laft mentioned com- 


bination makes a part of the impregnation | 


of the Bath Waters, it is probable that 
fuch a decompofition takes place here, the 
quick lime.and the fulphur feparating from 
oneanother. In that cafe the quick lime, 
whofe ftrong affinity with fixed air has 
been-before taken notice of, being now at 
liberty, attracts that contained in the wa- 
ter, and is thus rendered foluble, and 
makes part of the precipitation obferved to 
be formed in the Bath Water on ftanding. 
This accounts for the. fparkling appear- 
ance and pungent tafte not being obferved 
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PartIVv. in the bottles containing the water being 
again opened, as the mephitic air is then 
ina fixed ftate, and ftrongly united with 
the lime. By this it fhould feem, that the 
Bath Waters can ferve very few ufeful 
purpofes in medicine, when ufed at a 
diftance from the {pring, their impreg- 
nation with fixed air being thus deftroyed, 
and the chalybeate and fulphureous ones 
nearly fo. Some fmall impregnation of the 
laft mentioned kind may indeed remain, _ 
as even mild calcareous earths render ful- — 
phur in fome degree mifcible with water, 
but then this proportion of it 1s extremely 
{mall. 


I can, therefore, fay very little in recom- 
mendation of their ufe at.a diftance from 
2 {pring, as they feem to be then little 

ore than fimple water impregnated with 
a ar portion of felenites, and a {mall one 
of common falt, which certainly are not 
impregnations likely to ferve many ufeful 
purpotes in medicine. | 


i The next confideration that occurs is 


relative to the 


Quantity in which the Bath Waters 
ought to be taken. Nothing 
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Nothing can be laid down with precifion pagrtv. 
relative to this point, as it is obvious that 
it muft vary greatly according to circum- 
ftances. Our firft and principal direction, 
in this cafe, muft be drawn from the 
indication we defire to promote, though 
the age, conttitution, time of the year, and 
peculiarity of difpofition of the patient, and 
the {tate in which the water itfelf is drank, 
and our choice of it, the laft efpecially, 
mutt be likewife confidered. 


By the old accounts it appears, that thefe 
waters were taken formerly in much larger 
quantity than is ever ventured on in the pree 
fent practice. *Guidott mentions three pints 
aday, asthefmalleft quantity commonly tak- 
en, and goes fo far as to recommend, in fome 
cafes, even ten pints a day to be {wallowed. 
But fince his time, and of late years efpe- 
cially, the dofe has been much diminifhed, 
and the quantity which he advifed as the 
fmalleft, is now fcarce ever exceeded, by 
advice of the Phyfician, even in thofe cafes 
where the greateft quantity is thought 
neceffary, 


* P. 265, 266, 
Dd3 Tam 
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I am apt to think, that if the old pradti- 
tioners have been miftaken’ in advifing 
them in fo large quantity, that the moderns, 
on the other Thanh have fometimes difap- 
pointed their effects, by too great limita- 
tion, as I am well fatisfied that the waters 
may, with the utmoft fafety, in general, be 
taken in confiderably larger quantities than 
thofe commonly exhibited at prefent. 


I believe the modern practice fearce ever 


exceeds three pints in twenty-four hours, 


and in general half, or at moft two-thirds 
of that quantity, are judged {ufficient. To 
me it appears, that in cafes wherein the 
fimulant or aftringent qualities of the wa- 
ters were defired, rand where the Hot or 
King’s Bath Waters, the laft efpecially, 
were recommended, and ‘drank immedi- 
ately after being drawn there, a moderate 
quantity would be proper, as their ftimulus 
would then exert its full force, and be as 
much concentrated as poflible, which muft 
limit confiderably the quantity taken in. 
Thefe reafons will hold f{tronger if the pa- 
tient be young, or of an irritable habit or 
conftitution, or make a trial of the waters 
at a time of year favourable to inflamma- 
tory complaints. Add to this, that a large 
bulk 
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bulk of any medicine is peculiarly difagree- Parr Iv, 
able to thofe whofe ftomachs. have their 

tone injured, as is the cafe with many who 

apply to.thele waters for relief. 


I have before mentioned, estes it is not 
poflible to lay down any rule for this that 
will not be liable to many exceptions, but 
in general I fhould think*, that the waters, 
when exhibited in thefe intentions, might 
be properly taken, by a grown-up ues 
from two-thirds of a pint to two pints in 
a day, but not to exceed the laft mentioned 
quantity. 

In cafes where the diuretic, diaphoretic, 
_or antifpafmodic qualities of the waters are 
defired, or where the patient is advanced 
in life, of an inert habit, and makes ufe 
of them at a moderate feafon of the year, 
efpecially if the Crofs Bath, or even the 
Hot Bath Water be ufed, fome more la- 
titude may be allowed; though I confets, 
in this cafe, I would not advife to go be- 
yond from one pint to two pints and a half, 
or three pints in twenty-four hours. But 
in cafes where the waters are ufed as di-. 


* I here mean the Hot or King’s Bath Water, the laft 
efpecially, as generally given with this intention. 


Dd4 luents, 
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PartIv. luents, and for wafhing out the lymphatic 
fyftem, as in many glandular and cutaneous 
diforders, where the patient is not likely, 
from age, or difpofition, to have an inflam- 
matory complaint excited in him, when | 
the feafon is moderate, and the lefs fi-. 

-mulant water, as that of the Crofs Bath, or 
even the Hot Bath, made ufe of, and that 
not drank until fome of its ftimulant qua- 
lities had evaporated; inthefe circumftances, 
I fay, a ftill greater latitude may be per- 
mitted, and the water fafely drank from 
one to three quarts, or even more in a day, 
though I fhould not often advife to exceed 
that quantity. In general, as we can de- 
_ termine but imperfeCly a priori, what will 
be the effect of the waters on any confti- 
tution, fince this is fo frequently varied 
from peculiarity of difpofition, and other 
caufes, it 1s always fafeft and beft to begin 
with fmall quantities, as half a pint, or 
two-thirds of a pint in a day, which may 
afterwards be eafily increafed to any quan- 
tity that may be thought proper. J 
think I have feen much mifchief done, 
both in the prefent effeats and future con- — 
fequences, by patients imprudently be- 
ginning with too large dofes of the waters, 
not 
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not only an inflammatory complaint being PasrIV, 
excited, but the ftomach, from having 

been overloaded, acquiring fuch a diftafte 

to them, as. to prevent a trial of their effects 
afterwards in cafes apparently fuited to 

their ufe. | 


It is likewife an ufeful caution, even in 
many cafes where their ftimulus, in fome 
degree, is defireable, but. where their in- 
flammatory effeéts are apprehended, to 
divide the quantity to be taken in a day 
into a number of {mall dofes, to be taken 
at moderate intervals, by which their fti- 
mulus becomes lefs fenfible and. more per- 
manent. 


“This is found to be the cafe, even 
though the quantity taken in this manner 
fhould, on the whole, exceed the other. 
Thus one pint drank at once has more 
effect in raifing the pulfe, and heating the 
body, than three half pints drank with an 
hour’s interval between each. 


The next circumftance of which I hall. 
{peak is concerning the , 


4. Time of the day at which the waters 


are moit properly exhibited. 
On 


Alo 
Parrly,. 
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On this I have little new or particular to 
offer. .The general cuftom has hitherto 
been, to drink the whole of the water ad- 
vifed to be taken before dinner, viz. two- 
thirds of it before breakfaft, between the 
hours of eight and ten, and one-third at 
noon. I am inclined alfo to believe that 
the above method is very proper on many 
accounts, efpecially when the waters are 
ifed as ftimulants, antifpafmodics, aftrin- 
gents, or diuretics. By being thus taken a 
moderate time before meals they excite ap- 
petite, and promote the digeftion of food 
very powerfully. Some are advifed to re- 
peat them again in the interval between 
dinner and fupper, but except a very mode- 


rate dinner has been taken, I do not ap- 


prove much of this method in general. But 
as the effects of the waters. vary fo much 
from peculiarity of habit, I will not deny, 
that in fome caics of this kind they may be 
employed in this way with advantage. I 
have likewife feen exceeding good ef 
fects from a glafs of the water drank at 
going to bed, and I think it always advife- 
able to make a trial of them in this’ man- 
per, when we are particularly defirous of 
promoting the diaphoretic fecretion, A 
$30: glafs 
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elafs of the water drank at going to bed is pagrty, 
likewife often very efficacious in promot- 
ing fleep, which it feems to induce by its 
antifpafmodic quality. When the Hot or 
Crofs Baths are ufed as diluents, as in glan- 
dular cafes, and drank at home, or after 
the ftimulant qualities of the water have 
in fome degree abated, cautions of this 
kind are lefs neceflary, and the water may 
be taken in fuch manner as fhall' be found 
by experience moft agreeable and con- 
venient, 


~The next queftion that occurs is, 


5. What feafon of the year is beft ad- 
apted to their ufe? 


Formerly the ufe of the Bath Waters 
was confined almoft altogether to the fum- 
mer months, but fince that time the colder 
feafons have been preferred, though ex- 
tremes of both kinds have always, I be- 
lieve, been reckoned in fome degree to 
contraindicate their ufe. I confeis it to be 
my opinion, that we are in general more 
likely to find their good effects in a warm, 
than a cool feafon, efpecially in cafes where 
their ftimulant and diaphoretic qualities 
are likely to be ferviceable. Thus I have 

| obferved 
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Parriy, obferved paralytic cafes more relieved by 
their ufe, during a fhort courfe of warm 
weather, than by a much longer trial of 
them during a cold feafon. Indeed, in 
many cafes of this kind, the weather can 
{carce be fo hot as to render it neceflary to 
forbid their ule, except we actually obferve 
fome inconvenience attending it. The 
fame is true, in fome degree, when we ufe 
them as diaphoretics, to reftore the per- 
foiratory difcharge, as in many cafes where 
this difcharge is interrupted, on changing 
from a warm to a cold climate, and dropfy 
and obftru€tions of the vifcera are con- 
fequent thereon. In cafes where the Bath 
Waters are meant to act as reftoratives in 
debilitated habits, in which their aftringent 
and antifpafmodic effects, joined to a mos 
derate degree of ftimulus, would be defir- 
able, a more moderate feafon would be 
advileable, as they would not then be 
either fo apt to heat by their ftimulus, or 
weaken by increafe of the fecretions. A 
priori, we might perhaps imagine that 
iheir diuretic qualities would ‘be greateft 
in cold weather; but I find the contrary, 
by experience. A feafon rather cool than 
warm to the fenfes, undoubtedly tends to 

promote 


a 
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promote the paflage of the waters in this pagrty, 


manner; but I find, that when the tempe- 
rature of the air falls fo low as to thirty- 
two degrees, that this quality becomes 
much more uncertain than in more mode- 
rate feafons. 1 think I have feen the Bath 
Waters in * very cold weather prove ca- 
thartic from that caufe. In general, my 
opinion is, that the Bath Waters, when 
defired to. act as ftimulant, as in low weak 
cafes, efpecially of the paralytic kind, are 


in greateft perfection in the warmeft fea- | 


fons, as inthe latter part of June, July, 
and the beginning of Auguft; when a mo- 
derate degree of {timulus was required, and 


their diaphoretic effects defired to be pro-_ 


moted, the latter part of May, and be- 
ginning of June, and from the: latter part 
of Auguft, to the end of September, are 
more proper; and where we ufe them with 
an intent to promote the urinary evacua- 
tion, as mild diuretics, as in gravelly com- 
plaints and urinary obftru¢tions, there the 
months of March, April, and beginning of 
May, and the month of September, and 
beginning of October, would be preferable. 


* Diuretic and diaphoretic medicines, as the faline 
draught and nitre, often prove cathartic in very cold weather. 


I beg 
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en T hg: here to be underftood to mean only, 
that the waters are moft likely to produce 
the above mentioned effeéts at the feafons 
there fet down, not to forbid their ufe. at 
other feafons, even though they fhould be 
then ufed to promote an intention to which 
the feafon is not adapted. 


The effets of the waters are fo modi+ 
fied by cuftom and peculiarity of conftitu+ 
tion, and other accidental cireumftanees, 
as not to admit of any determinate rule to 
be laid down concerning them. ‘Thus I 

have feen them prove diuretic in a warm, 
and diaphoretic in a cold feafon; and Iam 
inclined to think, on the whole; that when 
they are indicated in the habit and confti- 
tution, that no feafon of the year whatever 
ought abfolutely to forbid a cautious trial 
of them, fince more would-be, probably; 
loft by the delay, than eained by trying 
them only at a time when they might be 
moft likely-to prove eficacious.. Formerly 
ereat ftrefs was Jaid on the time of year at 
which the waters themfelves were in 
ereateft perfection ; but as far as ‘we are 
able to judge, the qualities of the waters 
remain the fame at all of thefe, as the Ori- 
i gin 
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gin of the {prings probably lies too deep to Parr IV, 


be affected by rains, froft, heat, or other 
changes of the atmofphere. 


The next queftion which Ty fhall enter 
upon is, . 


6. What length of time it is proper to 
continue the ufe of the Bath Waters. 


This queftion, as well as the foregoing, 
can be treated only on general principles. 


In order to judge of this properly, feveral 
things muft be taken into confideration, as 
the choice of the waters, their ftate when 
drank, the quantity and feafon of the year, 
and conftitution of the patient, but fill we 
muift principally attend to the indication we 
defire to promote. When ufed with a fti- 
mulant or aftringent intention, we ought, 
undoubtedly, to sfkethd to the general cau- 
tions relative’'to the ufe of ftimulants; 
which in this cafe affects their aftringent 
quality likewife, as that depends, in a gieat 
degree, on their flimulus. Itis obferved 
of all diforders that require the ufe of. fti- 
mulants, that at firft we reap great benefit 
from them, but that their good effects are 
eel by habit. 

Ths 
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Partly. 


ApPPLicATION of the WHoLE ° 
. This fhould caution thofe who frequent 
this place not to get into a cuftom of drink- _ 
ing the- waters frequently, except their 
health required it, fince by that means they 
would be likely to difappoint their effec 
when they might be defired. This obferva- 
tion, though not holding true fo particus 
larly of the Bath Waters as of the ftimulant 
fubftances commonly ufed in medicine, yet 
is ftill, in fome degree, applicable to them. 
Hence then, when it is in our power, we 
ought to interrupt their exhibition in or- 
der to interrupt the habit by which their 
effects are loft. This holds ftronger if the 
more ftimulant water be ufed, if 1 it be drank 
freth from the {pring in large quantity, and — 
at a feafon of the year likely to produce in- 
flammatory diforders. 2 


The ufe of them in this manner ii 


‘pointed out by nature, fince the waters, 


though at firft highly grateful to the fto- 
match and tafte, by long ufe become difa~’ 
greeable, and fometimes in fo great a de- 
gree as to excite vomiting, and when thus 
long continued I have feveral times ob- 
eed, that all the advantage before gained 
was destro yen for that period. In general, 


the courfe of drinking the waters, when 
exhibited 
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exhibited with thefe intentions, is from ParrlIv. 
three weeks to two months. 


When given with a diaphoretic, anti- 
{pafmodic, or antifeptic intention, and when 
the lefs ftimulant waters are ufed, as the. 
Hot and Crofs Baths, and where the feafon 
is moderate, and the conftitution not dif 
pofed to inflammatory complaints, greater 
latitude may be admitted of. In general I 
think that the waters, when given-in this 
manner, may be continued aon fix weeks 
to three months, though even in this cafe 
it is often found advantageous to intermit 
their ufe for’a fhort time, now and then, 
to prevent the naufea, which their long 
continuance is fo apt to induce on the 
{tomach. 


When the Bath Waters are given as 
diluents in glandular diforders, for the pur- 
pofe of wafhing out the lymphatic fyitem, 
and as gentle diuretics, to clear the urinary 
paflages in flight gravelly complaints, a 
longer time ill may be allowed, and the 
waters may, in this cafe, be often drank with 

advantage, from two-to fix months, efpe- 
cially if the Hot or Crofs Bath Waters be 
ufed, and not drank till fome part of their 

Ee volatile 
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Parriv. volatile impregnation has evaporated. But 
though I mention them as proper to be 
continued longer in thefe cafes than any 

- Others, yet even here it will be often ad- 
_vantageous to intermit their ufe for a fhort 
interval, now and then, in order to prevent 
‘them becoming difagreeable to the fto- 
mach *, which has been before mentioned, 
as apt to occur from. their long conti- 
nuance. | 


' The next article to which I fhall fpeak, 


1S concerning 


7. The regimen of life beft sdapte to 
the drinking sti Bath Waters. 


On this fubject I have little new or in- 
terefting to offer. Some writers have run 
out to great lengths in dire@ions of this 
kind, which, though good in themfelves, are 
not peculiarly dlapted to the prefent’ pur- 
pofe, which is not to treat on regimen in 


_ general, but only as connected with the ufe 
of the Bath Waters. 


* Where their long ufe is neceflary, it is often found ad- 
vantageous to change the water drank for that of one of the 
other baths, which will frequently, obviate this circum- 


flance. 
. What 
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What I have to deliver on the fubjea ParriV. 
2 be comprized in a fhort compafs. 


As to diet, the indication muft be con- 
fidered, and what fuits that beft. will in 
general be moft proper. Where the wa- 
ters are intended to act as ftimulants, 
aitringents, diaphoretics, or antifpafimodics, 
a moderate diet of the flefh of full grown 
animals, as mutton and. beef,. is ok pro- 
per, with a rather {mall proportion of freth 
vegetables, of which the roots and feeds 
are preferable to the leaves and ftalks, and 
a large proportion of bread. When ufed 
as antifeptics, or diuretics, as in {corbutic 
and. cutaneous diforders, the proportion of 
‘meat.in the diet fhould be. lefiened, and 
that of vegetables increafed; and here I 
fhould think that the acrid plants, fuch as 
thofe of the filiquofe tribe, and other an- 
tifcorbutics, might be advantageouily ufed 
‘in food. How an entire milk and vegeta- 
ble diet would agree with the ufe of the 
Bath Waters I never had an opportunity of 
obferving.... ead 


One caution, however, is neceffary, 
which is, to be very careful of indulging the 
appetite to its full extent, when it is fud- 
Bee denly 
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Partly, denly increafed, or reftored, by the ufe of 
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the Bath Waters. I have feveral times 
had occafion to obferve, that in thefe cafes 
the appetite was increafed beyond the 
powers of digeftion, and on that account 
required to be reftrained. As to drink, I 
have little more to recommend than mo- 
deration, in the ufe of fermented liquors, 


which is a caution particularly to be attend= 


ed to, as, by excefs of that kind, the advan- 
tage to be gained by the ufe of the waters 
is not only difappointed; but great danger 
incurred of inducing a fever, or apoplexy, 
fince thefe waters have their ftimulant 
qualities greatly increafed, when an’ over 


proportion of fermented liquor is’ taken 
during their ufe. As to choice of liquors, 


I know no general rule that is applicable. 
I have feen the Bath Waters agree equally 
well, when water alone, malt liquor, or 
wine, and rum or brandy diluted with wa- 
ter, have been taken during their ufe. 
How far any of thefe liquors may be more 
properly taken in the different diforders, is 
another confideration, and not immediately 
connected with the prefent. fubje@, and 
concerning which no certain rules:can be 
laid down. In general, it has been 

thought, 
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thought, as coftivenefs is fo common an ParrlV. 
effect of the Bath Waters, that red wines 
in general were improper, as tending to 
increafe that difpofition, which frequently 
is very troublefome. If this effect of the 
waters 1s aCtually difcovered to be increafed 
by the ufe of red wine, it is, undoubtedly, 
proper to change the liquor; but, in my 
opinion, this effect is too uncertain to ren- 
der it neceflary to recommend, a priori, 
any change of this kind to thofe with 
whom red wines are found to agree in 
other refpects. 


Another circumftance of great impor- 
tance, and particularly connected with the 
ufe of the Bath Waters, is exercife. 


This, in a moderate degree, in cafes 
where it is practicable, is efpecially ne- 
ceffary during the ufe of the Bath Wa- 
ters, in order to fecond their effects, in 
{trengthening the organs of digeftion, and 
increafing the diuretic and _ diaphoretic 
fecretions, which are the beft means of their 
pafling off. I believe that the method 
commonly practifed in this way is ex- 
tremely proper, viz. a gentle walk early in 
the morning, between the intervals of 


E ¢ 3 drink 
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PaatIV, drinking the waters, which encourages the 
diuretic evacuation, and moderate horfe. 
exercife at noon, to keep up the perfpiratory 
difcharge. In fhort, the neceflity of 
exercife is fo great in this cafe, that, unlefs. 
it can be ufed in fome. way or other during 
a courfe of the waters, they are feldom of 
much fervice. _ Good hours, likewife, are 
efpecially neceffary on many accounts, and 
particularly as the waters are in general 
found to fucceed beft when drank early in 
the morning at the {pring head. Repofe 
of mind, and freedom from intenfe thought, 
are likewife highly advantageous, as clofe 
ftudy and application not only counteract 
the effects of the waters, by their known 
effets in injuring digeftion, but likewife, 
in general, prevent fuch a degree of exer= 
cife as is neceflary during the ufe of the 
waters. : | 7 

I now tome to the lat head, concerning 
which I fhall treat, viz. 


8. Of the Nal ea bibs Gado proper 
to be taken along with, or during the ufe 
of, the Bath Waters. , 


oa: may be confidered in two ae 
viz. thofe which are given to fecond, or 
correct 
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correct the effects of the waters, and thofe p,,,1y. 
which may be taken on other accounts dur- 
ing the time of drinking them, but which 
are not otherwife imencdately connected 
with their ufe. 

I thall firft {peak a few words with regard 
to thofe medicines that may be given with 
the firft of thefe intentions, viz. with the in- 
tention of feconding their effects. In order to 
judge of thefe properly, we muft confiderthe 
indication we defire to promote. 

In cafes where their ftimulant effects 
alone are defired, without any view to the 
increafe of any particular evacuation, I 
think very little more can be done to fecond 
their effects than to reconcile them to the 
tafte, and enable the ftomach to retain 
them, fince we meet with few of this kind 
with whom the common ftimulants (of the 
{pirituous kind efpecially) have not been 
already tried without effect, and a great 
number, where an indulgence of *this kind 
has been the principal caufe of the difor- 
der, for the cure of which they come to 
make trial of thefe waters. 

In general, the waters are found highly 
grateful, and agreeable to the ftomach, in 
cafes of this kind ; but we fometimes meet 


Ee 4 with 
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Parriv. with inftances where .they are naufeated, 
and even rejected, either from idiofyncrafy, 
or from the bulk of the dofe offending the 
ftomach, or from its being difufed to a 
liquor that does not contain fome fpirituous 
ingredient. What is moft likely to obvi- 
ate this effect of them I {hall {peak pre- 
fently, when I come to treat of the fub- 
{tances to be ufed, with a view towards 
correcting their qualities. 


When we defire to increafe the aftrin- 
gency of the waters, an addition to their 
chalybeate impregnation feems to be the 
means whereby it may be done with leaft 
change induced on their qualities. If we 
mean to be fcrupuloufly exact, we ma 
here make ufe of ‘a {mall quantity of folu- 
tion * of iron filings in the water of the 
particular Bath which is direéted to be 

—ufed, added ‘to each glafs, which will im- 
part an: additional chalybeate impregnation, 
of a fimilar kind to that which originally 

-exifted in the waters. But I am inclined. 
to think this more nice than neceffary, and 
find, by experience, that a few drops of 


* Tf this be ufed, it fhould be previoufly made, by putting 
the filings into a bottle, and -filling it at the fountain head, 
and clofing it immediately. 


either 
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either of the artificial folutions of the metal, ParrIV. 
as of a faturated folution of green vitriol 
in water, or the tinGtura martis c. fpiritu falis 
added to. a glafs of the water, anfwers the 
purpofe equally well. Where a ftronger 
degree of aftringency 1s required, I fee no 
objection to a few grains of alum taken 
in wine fame manner, : 

Where the mineral aftringents difagree, 
a trial may be made of the vegetable; but, 
I confefs, I fhould not much recomimend 
them in this cafe, as being uncertain in 
their effet, which muft be rendered more 
fo, by the neceffary limitation of their. dofe 
when. taken in this manner, and, more- 
over, becaufe they change both the colour 
and even quality of the waters, in fome 
degree, by precipitating the chalybeate 
part of the impregnation. On thefe ac- 
counts, therefore, I would. advife, when 
fuch are neceffary, that they fhould be 
taken in the intervals of drinking the wa- 
ters, and at the greateft poffible diftance 
of time from each dofe. 


The diuretic qualities of the waters, as 
being generally found, by experience, to be 
a favourable means of their pafling off, 
deferve great attention. In order to pro- 

mote 
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ParrIv, mote this, when tardy, the dulcified fpirits 
of nitre and vitriol are commonly ufed, 
arid in general with good effect. But as. 
the urinary organs are varioutly affected 
in different people, it may be of fervice, 
in cafes where it is proper to encourage. 
this fecretion, to make trial of acids and 
alkalies, both in their turns; and even 
neutral falts, and to fix on {uch as may be 
found moft efficacious to fulfil fuch inten- 
tion. I would, therefore, where the above- 
mentioned mineral acids fhould not produce 
the effect, advife to try, firft, the vegetable 
acid, as cream of tartar, which I find, by 
experience, to be a powerful diuretic *. 
If this fhould fail, trial may be ‘made of 
alkaline falts, the mild efpecially,- as lixi- 
vium tartari. If this fhould’ prove inef- 
fectual, nitre may be tried, whofe effects 
in this way are well known. A judicious 
Phyfician will foon difcern whether the 
‘compound or fimple falts are moft effe€tual 
in the feveral circumftances. 


Next to the urinary fecretion, the dia- - 
phoretic is generally efteemed to be* the 


* T have found a draught of common whey, or, what is 
more efficacious, a whey made with cream of tartar, drank 
jn the intervals of drinking the waters, very eflicacions 1 in 
fulfilling this intention, 


motft 
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moft happy method of their “pafling off, PaarIV. 


and in fome. cafes even more eligible *. 


To encourage this, then, in cafes where 
they do not pafs off by urine, and in fome 
circumftances in preference to. it, muft, be 
very defireable fometimes. This defect 
feems to proceed from the waters proving 
too heating, and in this cafe the dulcified 
{pirits of nitre and vitriol, and the neutral 
falts, will often fucceed. When it pro- 
ceeds from a want of determination to the 
per{piratory organs, from the increafe of 
any other fecretion, a few drops of the 
* effentia antimonii, or a fmall quantity 
of antimonial wine, or folution of \e- 
metic tartar, with a few drops of tinctura 
thebaic, or a little elix. paregoric. taken 
either with, or, what I would more recom- 
mend, an hour before drinking the wa- 
ters, will fometimes induce this effect of 
them very powerfully. In diforders of the 
ty A Slay if none of the excretions, as ftool, urine, or 
perfpiration, are fenfibly increafed on drinking the Bath Wa- 
ters, they are apt to remain a long time onthe flomach, im- 
pair and pall the appetite, and frequently aggravate the very 
diforders they were intended to relieve. 

+ Effentia antimonii, vinum antimoniale, and a faturated 
folution of emetic tartar, caufed no precipitation with the 


| Bath Water. ; 
cutaneous 
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Partly, cutaneous kind (not venereal)’ where * mer= 
curial medicines. are more proper, they 
may be ufed with the fame intention 
during the ufe of the waters. 


I am apt to believe, that in fome low 
languid cafes, an addition to the chalybeate 
impregnation would have this effect. 


As to their a quality, it 
feems of a peculiar nature, and connected 
particularly with the bowels. . Many me- 
dicines may be properly taken with this 
intention, during the ufe of the Bath Wa- 
ters, but I know none that is particularly 
adapted to coincide with them in this 
intention. 4 


As to their antifeptic qualities, it is not 
quite certain that they at by means of 
them. I fhould think the beft method to 
fecond this effect would be by the ufe of 
{uch methods as increafe the diuretic dif- 


charge. 


* Mercurial preparations, fuch as mercurius dulcis and 
corrofive fublimate, when added in folution to the Bath 
Waters, caufe a precipitation, and are, probably, decom- 
pofed. On this account-it would be more proper’ to ufe 
them, when neceflary, in the intervals of taking the 


waters, 
I fhall 
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I fhall now fpeak a few words on the Part IV, 


fubftances proper to be uted, in order to 
correct fome of the quaiities or effects of 


the waters. 


- And, firft, of thofe which ferve to render 
them agreeable to the palate, or ftomach, 
concerning the neceflity of which I have 
before fpoken. 


Tincture of cardamoms is, I’ believe, the 
moft commonly ufed with this intention, 
and fucceeds very ‘well. If the tinétura 
aromatica, or tincture of cinnamon *, are 
more agreeable, they may be: ufed with 
equal propricty. | 


IT have likewife feen a_ tincture of 
columbo root of great fervice in reconciling 
the Bath Waters to the ftomach. I have alfo 
found the acid -+- and {weet elixirs of vitriol 
_ very efficacious in the above intention. 


If their ftimulant qualities prove too 
powerful, the dulcified {pirits of nitre, or 


* The quantity of cinnamon is too {mall to be inconve- 
yient, on account of its aftringency. 

+ I never made the trial, but fhould think that the pare. 
goric elixir might be often very properly ufed on thefe 
eccafions. 

vitriol, 
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ParriV. Vitriol, added in fmall quantities to the 
waters, are very effectual in abating their 
inflammatory effects, and procuring them a 
difcharge by their proper outlets. Nitre, 

: likewife, taken ‘occafionally, either in the 
waters, or.in the intervals of drinking 
them, is often very ferviceable in the fame 
manner, 


If their aftringency proves troublefome, 
recourfe muft be had to fome; purgative 
medicine. -As to our choice of thefe we 
muft be governed by the circumftances of 
the patient... If they have proved merely 
aftringent, without any inflammatory efs 
fects, if the patient be advanced in life, 
and of weak organs of digeftion, a few 
grains of aloes, of rhubarb, with fome 
Biter ftomachic or carminative ingredients, | 
taken occafionally, will be moft proper. 
If, on the other hand, the waters have 
proved ftimulant, if the patient be young, 
or in the prime of life, with his, ttomach 
or digeftion unimpaired, and efpecially if 
he ufe the waters on account of any cutane- 
ous complaint, here the faline purgatives, 
as being cooling, and at the fame time 
promoting the diuretic difcharge, which 


1S 
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is here of great confequence, may be ufed, paariv. 
as fal polychreftum, Glauber’s falt, fal 
cath. amar. fal diureticus. Soluble tartar, 
or Rochelle falt, may, be ufed with equal 
_ propriety, in {mall quantities, in the in- 
tervals during the time, of drinking the 
waters. I have known.nitre, taken in the 
waters to have the fame effect, but I ima- 
gine there are few of thofe who frequent 
this place, whofe ftomachs would bear. it 
in quantity futiicient, 


The diuretic and diaphoretic effects of 
the waters have, it is faid, fometimes been 
increafed to the prejudice of the patient, but 
fuch cafes are very few, and owing either 
to fome idiofyncracy of the patient, or 
elfe to their being employed in improper 
eafes,* and, prbbably, the effects of the 
diforder itfelf often miftaken for them. 
It may, neverthelefs, in many cafes be 
advantageous to have it in our power to 
change the determination of the waters, 
or the outlets by which they pafs off. 
Thus in fome cutaneous diforders, owing 
to obftructed perfpiration, and other com- 
plaints owing to the fame caufe, as habi- 
tual laxities, bic. which often happen in 

confe- 
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PartIV. confequence of change of. climate, the re-= 
ftoration of perfpiration is.of, great con- 
fequence. 


But the Bath Waters are not likely to pro= 
duc e this effect, in any great degree, as long 
as they continue to pafs off largely by the 
urinary fecretions. A fubftance, then, which — 
would determine them to the perfpiratory 
organs, muft be of confequence. How 
this will be beft done, will be underftood. 
by what I have lately faid of thofe medi- 
cines that encourage the diaphoretic qua- 
lities of the waters. On the other hand, 
in cafes where the diuretic evacuation 
is manifeftly of fervice, we might | be 

_defirous to have the waters pafs off in this 
manner. This is often the cafe in flight 
gravelly complaints, and fome cutaneous 
diforders, as the leprofy, &c. wherein the 
increafe of the urinary evacuation. is; 
undoubtedly, of great fervice. For this 
purpofe, fee what is faid of thofe. fub- 
ftances that promote this effect of the 
vaters. 


I fhall next fubjoin fome obfervations on 
the medicinal fabftances which may be 
taken during the ufe of the Bath Waters, 
chiefly 
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chiefly with a view to their chemical qua- Paarlv. 
lities. I fhall treat this very briefly, in a 

general manner, as it cannot be expected 

that I fhould defcant on each particular 

article. 


SALINE SUBSTANCES. 


Thefe are improper during the ufe of Albsline 
the Bath Waters, except taken at a con- - 
fiderable interval from the time of drinking, 
as they alter the nature of the waters 
when mixed with them. 


Vide Experiments on Bath Waters, p. a 


Thefe may be ufed if neceflary, as they Acics. 
do not affect the qualities of the waters. 


NEUTRAL Seve 


Thefe may be ufed during the ufe of the 
waters, as they donot affect their qualities. 


ABSORBENT EARTHS. 


Earths of this kind, in their mild ftate, 
feem to produce little change on the 
qualities of the Bath Waters, on being 
mixed with them. They may, indeed, 
perhaps, detain the volatile vitriolic acid, 

oF £ ) arte 
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Panrlv, and haften the precipitation of the ferru- 
gineous particles, on. which laft account. 
thefe fubftances muft always be improper. 
where any dependance i is laid on that part 
of the impregnation. If any addition of 
that kind fhould, however, be thought 
neceflary, I would advife the ufe of mag- 

-nefia rather than any abforbents of the 
calcareous kind, on account of its laxative 
qualities; whereas the calcareous ones 
rather tend to promote “a coftive habit, | 
which is already but too frequent ‘an 
attendant on thofe who ufe the Bath Wa- 
ters. It is poflible that the opening effects 
of magnefia might be increafed, on its 
being mixed with the Bath Water, as it 
might, in part, by its attra€tion of the 
volatile vitriolic acid contained in the wa- 
ter, be converted into a purgative earthy 
falt, though I can fcarce think, that 
the quantity formed in this manner could. 
produce any great effect. As magnefia, 
however, by itfelf, pofleffes, in many habits, 
the quality of keeping the body mildly 
open, an addition of this kind might be. 
often of fervice, to be ufed with this in- 
tention, which it might, in many habits, & 
anfwer as well, or better, than alkalines or 
neutral 
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neutral falts, efpecially in thofe where 
acids abound in the fir paffages. It 
feems not improbable, that when we de- 
fire to increafe the tendency of the waters 
to go off by the urinary fecretions, that 
alkalines, or neutral falts, would be pre- 
ferable to magnefia ; but where keeping the 
body mildly open, and obviating acidities, 
were the points aimed at, magnefia might 
be more efficacious. 

Calcareous earths, in their canftic ftate, 
feem very improper additions, on’ tmany 
accounts, to the Bath Waters. 


It appears by. the’ Experiments, that 
a copious precipitation was generated in 


them, when frefh, on addition of lime 
water, which was, undoubtedly, caufed by 


the lime in the lime water attracting the 
mephitic air from the Bath Water, and 


thus becoming mild, and of courfe pre- 


cipitated. From this we may. judge, 
that in all cafes where the mephitic air 
may be of fervice, that lime water. muft 
be a very improper fubftance to be joined 
to it, as it abforbs it inftantly, and unites 
with it very ftrongly. Lime water added 
to the Bath Water frefh, feems to impart 
no additional qualities to it, except a difa- 


Pile arn gsecable 
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ParrIv. greeable empyreumatic tafte, the calcare-. 


PMilk. 


ous earth being feparated in an infoluble 
form, and nothing remaining of it except 
the ungrateful flavour before mentioned. 
In all cafes, therefore, where lime water 
may be prefcribed to be taken with a 
courfe of the Bath Waters, I fhould recom- 
mend them to be taken with the greateft 
poflible interval between each. “As to 
the. metallic. preparations, viz. thofe of 
iron, antimony, and mercury, I have before 
fpoken. 


As the compound formed by admixture 
of milk with the Bath Waters is frequently 
prefcribed to be taken in the way of 
medicine, it will not be entirely ufelefs 
to confider here what may be the chemica] 
effects of fuch a combination. 


The Bath Water, in the proportion of 
equal quantities, produces, with milk heated 
to the boiling point, a feparation of its parts, 
the cheefy part dividing from the ferous 
in form of a loofely cohering curd. In 
thefe proportions, however, the feparation 
is by no means perfect, but when made 
with two parts of Bath Water to one of | 


_mailk, the curd is then feparated nearly 


coms 
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completely; the whey thus made has little PartlV... 
peculiarity of Tafte, and, indeed, in moft 
of its qualities, by what I can find, differs 
little from common whey made with an 
acid fubftance, and diluted with water. 
By the time and apparatus neceflary for 
making it, the aérial impregnation is en- 
tirely diflipated, and it is not improbable 
that the fulphureous one may be decompofed 
by fuch addition, as the whey thus made 
poffefles very little, if any, of the peculiar 
tafte which the Bath Water acquires on 
ftanding. On the whole, this compo- 
fition, however {pecious, appears to be a 
very incongruous one for the reafons above 
mentioned; and the common pretence 
alledged in the defence of it, that of 
reconciling the ftomachs and palates of 
many to the Bath Water, who would not 
elfe be able to bear it, feems by no means 
fufficient to juftify its ufe. Moft of thofe 
who come to Bath for ftomach complaints, 
receive the greateft benefit from that part 
of the impregnation, which by this 
means is entirely diflipated; not to mention 
the bulk of the dofe is thus increafed one 
third part, which is a matter of great 
confequence in fuch cafes. In thefe cir- 
Oe ik. cumiftances, 
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Parriv.. cumftances, therefore, if the Bath Waters 
give difguft, or are with difficulty-retained 
on the fromach, it would be more advifeable- 
to. reconcile. their ufe -by fomesgrateful 
aromatic: addition, and. by leflening the. 
dofes of it, than. by ufing it when its 
qualities are impaired,:and its bulk.con- 
fiderably. augmented. Tf whey; however, 
be deemed aneceflary addition, I.would 
advife a proportionable quantity of freth — 
whey, already made, to, be added to the. 
water, frefh drawn;’and to be immediately. 
drank,» by. which» means the ‘qualities. of 
the waters will be little injured, I own 
that whey, drank. at the fame time with, 
a courfe of the waters; efpecially, in the 
{pring feafon, might often, in many com= 
plaints; efpecially. thofe ufually — called 
feorbutic, be a very proper prefcript, as. 
contributing to obviate the coftivé: habit, 
and. heating effects, which, thefe: waters 
io frequently occafions . but cannot fee 
any neceflity for mixing it with the waters, 
as its . good. effets, would, be equally. 
powerful, if taken. at-fome interval. On 
the whole, I am inclined to, believe, that: 
this. remarkable effec: of the water om 


milk, has. contribysedsr much to recommend 
i the 
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‘the product of fuch a combination as a PaarlV. 
medicine, as impofing, by a kind of 
jugegler’s contrivance, on the underftand- 

ings of many, and perfuading them to 
believe, that fo remarkable a production 

muft have fome very uncommon virtues. 

To fum up all, this preparation feems 
incongruous to the general intentions 
wherewith the Bath Water is prefcribed, 

and not qualified to anfwer any purpofe 
which might not as effectually be done 

by other means. 

As to vegetable fubftances,. ioe be- 
fore fpoken concerning the impropriety of 
-ufing thofe of the aftringent kind with the 
Bath Waters. But this does not affe@ the 
Bitters, except combined with an aftrin- 
gent quality. Moft of the woods, barks, 
fibrous foots, ftalks, rinds of fruits, fome 
leaves, and the cortical part of feeds, poflefs 
fome degree of aftringency ; whilft, on the 
other hand, the pulps of ripe fruits, fimple 
gums, effential and expreffed oils, balfams, 
gum-refins, and bulbous roots, are nearly 
divefted of it. It is probable, then, that all 
of the latter kind, 1f proper on other ac- 
counts, might be taken without any altera- 
tion of the qualities of the Bath Waters. 

Ff 4 ‘Thave 
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APPLICATION of the WHOLE 


I have thus finifthed what I have to fay 
on the fubject of the internal ufe of the 
Bath Waters. 


The prefent edition differs cide cate 
from the foregoing, being much enlarged, 
and, I hope, fomewhat improved. As to 
the circumftances in which it varies, 
I thought it better to make this general 
acknowledgment ; at the laft, than perplex 
the reader with articular ‘references in 
the courfe of the work. Where it varies, 
I think I have had fufficient reafon for 
altering my opinion. I at firft ptopofed 


to have included my fentiments on the 


external ufe of the waters in this Volume, 
but found the fubje@ fo copious, as to 
render an abridgement of it neceflary 
to bring’ it within its prefent compafs. 


The fecond Volume, on the external Ufe 
of the Waters, will be publithed feparately 


ina moderate time. 


Whether I have fucceeded in my 
attempt, the world will judge. I confefs 
that the prefent work is defective in 
feveral refpects, but I flatter myfelf, ne- 
rerthelets, that as-the general plan is, } 

believe, 


to the Purposes of Mepicine, 


believe, tolerable, and the facts not (in- 
tentionally at leaft) mifreprefented, that 
it may not be entirely ufelefs to the world 
if it furnifhes any materials or hints upon 
which fome more able Writer may enlarge, 
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-SAHE Author being at a diftance from the 

Prefs, the following Errata have happened, 
which the Reader is defired to correct. ‘Perhaps 
more may have paffed unnoticed, but it is hoped 
they are principally in the pun¢tuation only, and 
fuch as may be corrected by obferving the gene- 
ral fenfe of ‘the Work. 


Page 42, line 1, place Acips a general title. 

_ P. 42, 1.3, place Virrioxic Acins’as a title to the pa- 

. ragraph. 

P. 49, part of line g, and lines 10, 11, inferted by miftake. 

. 94, infert as a note to the title Regenerated Tartar. 
“Regenerated Tartar, formed by the acid of Tartar, and the 
vegetable, alkaliis of a leafy foliated texture, remarkably de- 
liquefcent, though probably this quality is owing to too 
quick an evaporation of the water, in order to its cryftalliza- 
tion. It diflolves eafily, and in a {mall proportion of water, 
and generates heat with it, It is of eafy fufion on the fire. 
It alfo diffolves in f{pirit of wine, and is faid to promote the 
action of that uid on gummy and refinous bodies, and even 
renders oils mifcible with it, if not foluble in it. It promotes 
the action of alcohol on the calces of metals. It is generally 
thought that the different kinds of vegetable acids form {alts 
of different qualities, but their diftinguifhing properties are 
not yet afcertained clearly. 

P. ibid. Infert as a note to the title Salt of Rochelle.—Sal. 
Polychreftum Rupellenfe is formed of the acid of Tartar 
and the foffil alkali. It cryftallizes eafily, and keeps dry 
and even calcines in the air. It is not of fuch eafy fufion 
in the fire, nor fo foluble in water, as regenerated Tartar. 
It is not foluble in fpirit of wine. It is decompofed in the 
fame manner as regenerated Tartar. . 

P. 95, infert as a note to the title Vegetable Ammoniac.— 
This is, probably, of as great variety as the vegetable acid, 
but as we fee it, it is formed from vinegar and the volatile 
alkali. Itis as we fee it ina fluid form, though it may be 
got folid, though with difficulty. It renders oils foluble in 
ardent f{pirits, and promotes their action on gums, refins, and 
metallic precipitates, like regenerated Tartar. 

For the-means by which this, and the two foregoing {alts 
may be decompofed, vide table of Elective Attractions, end 
of Part I, 

P. 105, 


Pp 
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. 109, 1.7, ab imo for its read their. 
. 110, 1.13, ab imo for But read And. 
. 120, at Ardent Spirit, line 3, ab imo, infert Sec. Lif. 
. 161, 1. 12, ab imo, read, /eft the fluid above clear, __ 
.171, 1.1, afummo, infert as.a title to the paragraph, 
~ MaGnesia.” . eae Os: 
ibid. }. 11, infert as-a title to the paragraph, CrysTAL- 
LINE EARTHS. ea a , 
172, 1. 4, for Magraaf read Margraaf. ; 
. ibid. 1.10, asa.title, read ARGILLACEOUS EARTHS. 
. 173, 1.6, omit zz three ounces. 
ibid. 1. 10, infert as a title Tatk-y EarTus. 
.185, lines 7, 8, and part of 9, inferted by miftake. > 
225, 1.5, ab imo, the; fhould be placed after the word 
Selenites line 4. 


, 258, 1.1, for contained read imparted, 


. 322, Cuap.1V. read Cuap. I. . . 
. 364; 1.12, for Antifcorbutic read Anti/pa/modic. 
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